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- Sacramento,-CA 95801

Products Research

& Chemical Corporation
RESEARCH AND DEVELOPMENT LABORATORIES

2820 Empire Avenue
Burbank, California 91504

P.O. Box 1800
Glendale, California 91209

(213} 240-2060 Telex 67-7067

October 18, 1984,

State Water Resourées Control Board .
P. 0. Box 100 _

Attn: Mr. Harold Singer | ' i
Division of Technical Services . v

Dear Mr. Singer: c e

Following are our comments to the proposed subchapter 16, Regulations for °*
Storage of Hazardous Substances, chapter 3, title 23, California ot
Administrative Code. We request that these comments become part of the

rulemaking file to be submitted to the Office of Administrative Law. -

Section 2611 Exemptions r .

We believe that emergency tanks intended to accomodate extraordinary -t

occurrences should be exempted from the provisions of this subchapter. The

chemical process industry commonly uses underground tanks, located and -

controlied to capture run-off from sudden and unexpected releases of hazardous
. substances as a method of protecting the environment. The high cost of -

: complying with the monitoring requirements of this subchapter would serve as a

strong disincentive to the use of this very valuable method of protecting'tﬁe

“ . ground water. -

. whers the product is used under condilions beyond our control Under no circumstan

These emergency tanks usually are empty and only contain hazardous substances
on rare occasions, usually several_years apart. When they are used,they -are
emptied within a few hours. Therefore, there is not a significant risk of
contaminating the ground water from the use of these emergency tanks.

In order to assure the safety of these emergency tanks, it might be possible

to register them and require that releases of hazardous substances into them
be reported.

Section 2620 definitions

"Existing Underground Tank" )

This definition includes "any underground tank which has contained a hazardous .
substance in the past and as of January 1, 1984 had the physical capability of

being used again". This is inconsistent with the definition of "underground -

storage tank" which is limited to a'container "which is-used for the storage A
"of hazardous substances",  Recewed DTS

Recommendations for the use of our products are based on tests we beheve 1o be reliabie. Manufacturer and selter are not responsible for resungcT 2 3 \

) ] ces will Products i i
for consequential damages or damages to anyone in excess of the purchase price of the products. Research & Chemical Gorporation be hable

!+ Corporate Meadquarters Wastern Sales & Manufacturing Eastern Sales & Manufacturin " Cable Add
+.5430 San Fernando Road, P.O. Box 16800 5454'San Fernando Road, F.O. Box 1 ° T e
Glendale, Cafifornia 91208 Glendals, California 91%a0§ ) O 1500 0 ersey Avenie PRORECO

Gloucester City, Naw J 0803
{213) 240-2060 Telex 67-4208 (213) 240-2060 Telex 67-7067 B00y ne sa ey 0200
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Mr. Harold Singer October 18, 1984
State Water Resources Control Board Page Two

The requirement to apply the provisions of this subchapter to tanks based on
past useage or speculative possible future use is not necessary to accomplish
the purposes of this regulation. This inclusion of potential use is not
authorized by statute. Section 25280 of the Health and Safety Code defines
“underground storage tank" by present tense use only.

llTankli .

The definition of tank is unclear because size is not limited. Although
common sense would Tead to the assumption that a one pint can would not be
defined as a tank, and a 5 gallon pail would not, it is unclear-at exactly-
what size a container becomes a tank.

"Existing Underground Tank" and "New Underground Tank"

These definitions are unclear because they fail to address a large category of
undergound tanks, those which are currently physically in place, being used
for non-hazardous substance storage and therefore not within the scope of this
subchapter, and which at a later date begin to be used for hazarous substance
sto rage .

We suggest that the definition of “existing underground tanks” be modified so
that underground containers which are used for storage of non-hazardous
substances and which otherwise meet the definition of "underground storage
tank", and which at a future date begin to be used for the storage of
hazardous substances, at that date would become "existing underground tanks".

Article 7. Closure Requirements

Section 2672 "Permanent Closure Requirements”

Subsection (b) specifies the requirements for removal of underground storage
tanks and includes in paragraph (4) the requirements for removal for reuse.
Subsection (c) specifies the requirements for closure inplace but is unclear
because it fails to describe the requirements for closure in place by the
method of reuse. This method of closure in place is a very important

- method, It.would provide the ability to change the use of existing
underground tanks to the storage of non-hazardous substances, thereby
protecting the ground water from any possible future contam1nat1on and yet
making economically efficient use of the equipment.

Sections 2642, 2643, 2644, 2645, 2646 and 2647

The HeaTth and Safety Code, section 25284.1 specifies in subsection (b)
several "alternative" monitoring methods. In the herein referenced sections
of the subchapter, the alternative methods are all required to be
implemented. The statute only authorizes these as alternatives, not as
multiple requirements.

Sincerely yours,

Me1v1n B. Young
MBY:cid Government Regu]at1ons Administrator



i
1

s

. » ~ important factor in protecting the ground water,

" RESEARCH AND DEVELOPMENT. LABORATORIES *

Products Besearch
& Chemical Corporation

2820 Empire Avenue
Burbank, California 91504

P.O. Box 1800 ‘ :
Glendale, California 91209 . -,

(213) 240-2060 Telex 67-7067 | November 26, 1984

State Water Resources Control Board v . ‘-@
P, 0. Box 100 . ©
Sacramento, CA 95801 . -

Attn: Mr. Harold Singer
Division of Technical Services

Dear Mr. Singer: ' L

Following are our comments to ‘the revised proposed .subchapter 16, Regulations

' for Storage of Hazardous Substances, chapter 3, title 23, California .
Administrative Code, Dated Nov. 9, 1984. MWe request that these comments
become a part of the rule making file to be submitted to The Office of

" Administrative Law. _ e ot

Section 2611 Exemptions ; ‘-

- Emergency tanks intended to accomodate extraordinary occurances shouid be
exempted from the provisions of this subchapter. These tanks are located and
controlled to capture run-off from sudden and unexpected releases of hazardous
_substances., They are usuaily.empty and only contain hazardous substances on
extremely rare occasions and for very short periods. Therefore, rather than
being a significant risk of contaminating the ground water, these tanks are an

¥ L}

%

The use of a variance for these tanks is not applicable because a variance is
for an "alternative method of construction or monitoring” [2681 (a}]. A
variance also involves a large administrative burden, costly both to the Board
and to the applicant. A total exemption from the provisions of subchapter 16

- is the most appropriate method of avoiding unecessary permitting and
“monitoring .of these tanks.

Section 2620 Definitions !

"'“Existing Underground Tank” The definition includes "any underground tank -

‘which has contained a hazardous substance in the past and as of January 1,
1984 had the physical capability of being used again”. The requirement to
apply the provisions of this subchapter to tanks based on past or possible
future .use is not necessary to accomplish the purposes of the statute and is
not authorized by statute. Section 25280 of The Health and Safety Code
defines "underground storage tank" by present tense useage only.

'
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We suggest that the definition of "existing underground tank" be modified so
that underground containers which as of January 1, 1984 were used for the
storage of non-hazardous substances and which otherwise meet the definition of
“underground storage tank" and which at a future date begin to be used for the

storage of hazardous substances, at that date would become "existing
underground tanks".

Section 2672 "Permanent Closure Requirements"

With existing underground tanks, the most certain method of accomplishing the
purposes of the statute is permanent closure. However, section 2672 fails to
provide for the most effective method of permanent closure. Frequently, in an
expanding chemical process operation, new tanks are added. When the operator
plans to add a tank for a non-hazardous substance, it would be 'advantageous
instead, to add a tank according to the requirements of section 2635, transfer
a8 hazardous substance to it from an existing tank, clean the existing tank,
and use it for storage of the non-hazardous substance. However, in order to
make this a viable option, it is necessary that this practice be acceptable as
a permanent closure of the existing tank.

Section 2643 .Underground Storage Tank Testing

Subsection (b) specifies that tank testing methods shall be “capable of
detecting a release of a hazardous substance at a rate of 0.05 gallons per
hour or less". This requirement is unclear because the exact capability is
not identified, but could be interpreted as any release at less than 0.05
gallons per hour.

We believe -that the intent was actually to specify "0.05 gallons per hour or
more".

Subsection (h) states that tanks "containing flammable or combustible 1iquids
shall not be pressure tested using air or other gases".

H
The use of tank testing as a monitoring alternative will be necessary in many
facilities in which there is not adequate access for drilling for vadose zone
or groundwater monitoring., The most reliable available method of tank testing
is gas pressure testing.

The potentié} fire hazard of pressurizing tanks containing flammable or
combustible liquids can be avoided more satisfactorily by changing subsection
(h) to read "using air or other oxygen containing gases®.

Yours truly,
Products Research & Chemical Corp

/;elvin B. YGé%Z

Government Reguléﬁjons Administrator

MBY/cid
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Progucts Research
& Chemical Corporation

. RESEARCH AND DEVELOPMENT LABORATORIES

2820 Empire Avenue
Burbank, California 91504

P.O. Box 1800
Glendale, Galifornia 91209

(213) 240-2060 Telex B87-7067

January 9, 1985

RBCEIVED
State Water Resources Control Board 1?85
Division of Water Quality JAN 1 0
P. 0. Box 100 © pIVISION OF WATER QUALTY

Sacramento, CA 95801-0100

Gent1emen.

Following are our comments to the revised proposed subchapter 16, regulations
for Storage of Hazardous Substances, Chapter 3, Title 23, California
Administrative Code, dated December 28, 1284. We request that these comments
become a part of the rulemaking file to be submitted to the Office of
Administrative Law.

Section 2611 Exemptions

Emergency tanks intended to accomodate extraordinary occurances should be
. exempted from the provisions of this subchapter. The chemical process

industry commonly uses underground tanks located and controlled to capture
run-off from sudden and unexpected releases of hazardous substances as a
method of protecting the environmént. The high cost of complying with the
monitoring requirements of this subchapter would serve as a disincentive to
the use of this very valuable method of protecting the gound water.

These emergency tanks are normally empty and contain hazardous substances on
rare occasions only, usually several years apart. When they are used, they
are emptied within a few hours. Therefore, rather than being a significant
risk of contaminating the ground water, the use of these tanks is an 1mportant
- - -factor in protecting the ground watenffrom -contamination. -

The use of a variance for these tanks is not applicable because a variance is
for an "alternative method of construction or monitoring” [2681 (a)]. An
exemption from the provisions of subchapter 16 is the most appropriate method
of avoiding the unnecessary regulating of these tanks.

" Yours truly, Received D75
JAN 151985

Melvin B. Youhg
Government Regu]at1ons Administrator
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FUELING COMPONENTS GROUP . # /5% {’5

9393 PRINGETON-GLENDALE ROAD
P.O. BOX 405003

CINCINNATI, OHIQ 45240-5003
TELEPHONE (513) 870-3100

0

. 19 October 1984

State of California

State Water Resources Control Board
Paul R.Bonderson Building

P.0.Box 100

Sacramento, California 95801

Attention: Harold Singer
Division of Technical Services

Re: PROPOSED REGULATIONS GOVERNING UNDERGROUND STORAGE OF HAZARDOUS
SUBSTANCES, TO BE CODIFIED IN SUBCHAPTER 16 OF CHAPTER 3, TITLE 23,
CALIFORNIA ADMINISTRATIVE CODE (23 CAC SECTION 2610-2704)

My comments relate in particular to Section @635 Sections (f) and (g).;
* i
In subparagraph (3) we believe an acceptable automatic shut off device should not be
required to "stop" the flow completely since it is desirable to drain the hose into the
underground tank. We believe one acceptable, simple means of providing overfill
protection and shut off can be done with a float vent valve. If a valve is installed in
the tank vent line with Stage I vapor recovery (or without}, ‘the flow will be slowed
giving an indication to the-person doing the tank filling that!the tank is near full.
With proper sizing of this float vent valve this can be accomplished, providing suffi-
. cient ullage space to allow the driver time to realize"he has attempted to overfill the
underground tank and more than adequate capacity to drain the hose into the tank.
This is accomplished when the valve seats and vapors. can only escape through a
calibrated orifice to allow approxlmately 3.5 GPM of liquid flow from the transport
into the underground tank. If this is used a very simple system results with few
moving parts. )

I am enclosing a copy of a typical ball float vent valve system which is shown in the OPW
Brochure OPS:-84. The system shown in Figure 1 corresponds to the OPW A-7 Stage I
Vapor Recovery System. The Stage I vapor recovery portion of this has been approved
by the California Air Resources Board (a copy of Air Resources Board Certification
G-70-2-G 1is attached). This system using a ball float valve has also been approved in
other parts of the U.S, for overfill protection and we believe this type system allowing
for a simple, trouble-free overfill protection should be allowed in both Paragraphs (f)
and (g) referred to above. -

Thank you for the oppor"aunity to,comment on your proposed rulemaking.
Very truly,

JM\M\W\P -

Glenn E. Moore

Vice President - Engineering o®
. e N
. : QQS\
jm : .
Enclosures

CORPORATION / OPYW DIVISION

i DOVER:
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State of California
AIR RESQURCES BOARD

Execut{ve Order G-70-2-G

; Relating to the Modification of the Certification of the
OPW Model A-7 2 Point Vapor Recovery System for Underground
Storage Tanks at Gasoline Service Stations.

WHEREAS, the Air Resources Board (the "Board"} has established, pursuant to
Sect1ons 39600, 39601, and 41954 of the Health and Safety Code, certification
procedures for systems: designed for the control of gasol1ne vapor emissions
displaced during the filling of underground tanks at service stations {“Phase '
I vapor recovery systems") in its "Certification Procedures for Gasoline Vapor
Recovery Systems at Service Stations" as last amended December 4, 1981 (the
"Certification Procedures”), incorporated by reference in Section 94007 of

Title 17, California Administrative Code;

WHEREAS, the Board has established, pursuant to Sections 39600, 39601, and
41954 of the Health and Safety Code, test procedures for determining
comp11ance of Phase I vapor recovery systems with emission standards in its
"Test Procedures for Determ1n1ng the Efficiency of Gasoline Vapor Recovery
Systems at Services Stations" as last amended September 1, 1982 (the “Test
Procedures™), incorporated by reference in Section 94000 of Title 17,
California Administrative Code;

WHEREAS, Dover Corporation/OPW Division ("OPWY) has applied for certification
to add opt1onal components, for the purpose of overfill protection, to ‘the
certification of the existing OPW Model A-5 Phase I vapor recovery system.

The modified system, referred to as an OPW Model A-7 Phase I vapor recovery
system, incorporates an OPW Model 233 VM Extractor S/A,  and an OPW Model 53 VM
Float Vent Valve.

WHEREAS, the OPW Mode] A-7 Phase I vapor recovery system has been evaluated
pursuant to the Board's Certification Procedures and Test Procedures;’

WHEREAS, Section VIII-A of the Certification Procedures prOV1des that the
Execut1ve officer shall issue an order of certification if he or she
déetermines that‘a vapor recovery system conforms to all of the requirements
set forth in Sections I through VII;

WHEREAS, I find that the OPW Model A-7 Phase I vapor recovery system conforms
with all the reguirements set forth.in Sections 1 through VII of the
Certification Procedures and is at least 95 percent efficient when connected
to a vapor tight cargo tank equipped with compatible fittings for all
installations except those service stations equipped with Red Jacket and Hea1y
Phase II vapor recovery systems

T S s



NOW THEREFORE, IT IS HEREBY ORDERED that the certification, Executive Order
G-70-2-F, issued on July 14, 1881 for the QPW Model A-5 Phase I vapor recovery
system {Exhibit 1), is hereby modified to allow the optional use-.of the OPW '
Model A-7 Phase I vapor recovery system on underground gasoline storage tanks
at service stations except those service stations equipped with Red Jacket and
Healy Phase II vapor recovery systems. The system is shown in Exhibit 3:
1nterchangeab?e equ1pment between the OPHW Mode1s A-5 and A-7 vapor recoveny
systems is shown in Exhibit 2. - .

IT IS FURTHER ORDERED ‘that the use of pressure-vacuum valve shall reguire the
prior approval of the local fire chief and that the tanks and p1p1ng shall
comply with the appropriate General Industry Safety Orders and in, part1cu}ar
,the provisions of Articles 144, 145, and 146 thereof.

"IT IS FURTHER ORDERED that compliance with the app11cab]e certification
requirements and rules and regulations of the Division of Measurement
‘Standards, the Office of the State Fire Marshal, and the Division of
Occupat1ona1 Safety and Health of the Department of Industr1a] Relations is
made a condition of this cert1f1cat1on.‘

’IT IS FURTHER ORDERED that the system certified hereby shall in actual use’
.return to the delivery tanks a minimum of 95 percent by weight of the gasoline
vapors displaced from the underground stérage ‘tank. Compliance with this
criterion shall be a condition of this certification and if not met shall
~-constitute grounds for the revocation, suspension, or modification of this
certification

IT IS FURTHER ORDERED that any alteration of the equipment, parts, design, or
operation of the configurations certified hereby, is prohibited, and deemed
inconsistent with this certification, uniess such alteration has been approved
by the unders1gned or the Executive fo1cer s designee.

Executed at Sacramento, Canforn1a this /}f, day of 7‘1 1984.

EXe Utive 0ff1cer
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OPWITHT or OP¥ 171X Locking

PARTS LISt

YAREC 2010-81 P/Y Valve
(Optional)

QPW 181 -AV3" Dry breok with on
cop. o

OP¥W ITH-V23" Elbow.

2" Vont pipe.

Kole: Yeonl pipes moy be menifelded,
EXCCUTIVE ORDER G-70-2-G

L CEXHIBIT |
OPW SYSTEN A TYP
‘YAPOR RECOVERY SY

£
S

S
TEM

+{6) OPW BIAS-Adopier o
< OPW 6337 Adopler

{7) OPW 60 Clbow or
0PW GOT Elbow

{5) Auminum drop fube (exlc‘nd to within
6" bottom of ton: ). -



Equipment A

. EXHIBIT 2.

pproved for Use_as Interchangeable with the

OPW System A Type .5 and A-7 Vapor Recovery Systems For
Underground Storage Tanks at Gasoline Service Stations

et ;Hu.v ' - S . ' . b}essure
e RS T 7 Du;t Caps _ _ﬁ‘Adaptors Elbows vacium
-~ Manufacturer| Tube . [Fill Vapor Fill Vapor Fill - Vapor Relief Valve
61T .62 1711 T 61 AS | 1611 AV3{60 1717 V3 ‘ =
grnh T 634 TT =+« . | - . < L ) . - ;
=62 TTINTT 16337 160 T J 1711 vp SRR
b R R T, YNIVT | oesuTE )
“Universal ;723 . |731 FTfosiz ve 7245 | os11 v3| - 46
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Cemwc e |782 ol 304 778 | 300 802
oS A ri‘ L e - 775 ) . 776 : :
© McDonald 245 268C N EEEE
e 267C 268 A _
R 267 A
.. N. 1. 64-4 |611-Vr3 A611 DB
. 32-4
Emco-Wheaton | 420 A39 |A82 A 30 A 76 F.77 ASE
- ' Sh-63 |A 29 1491521 | A 50 - .
. -1, L 49 - |AS7
£09
" Andrews TF ~ |54 FPC|400 DC-L | 54 AG 56 TFR ‘)
o T 54 LC 161 AS -
162 LC .
Yareac ‘ 2010-81
Evertite .97 A g8 ¢
£ 223(A)
Parker-Hannifin F 225
v - 101
“OmL-_Sor:  Trho. 105
Pomeco v 121
: R



- PARTS LIST

"7 (1) GPW 233VM Extractor S/A. C o
» .+ --(2) OPW 53YM Float Vent Valve. '

[
B I

Smeme i ame 3 ek ke

' 'Note: A1l other acceptable components are listed on Exhibit 1 and Exhibit 2. "'5%?"

“The OPW Model A-7 Phase I vapor recovery system is not approved for

use at service stations equipped with Red Jacket or Healy Phase II
apor recovery systems. '

Executive Order G-70-2-6 . .
« . EXHIBIT 3 : L
OP¥ MODEL A-7
PHASE 1 VAPOR RECOVERY SYSTEM

¥ 3
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Brochure OPS-84




Petroleurn marketers have been challenged:to reduce the
possibility of fuels getting into the scil and aquifers. One
way that fuel can reach the underground is by accidental
overfilling during a product drop.

The OPW overfill prevention system is designed to reduce
the flow rate into the underground tank wher there is
approximately 100 gallons of ullage available. This slowing
of the flow rate to approximately 3.5 gallons per minute
can be observed by the transport operator whao shuts off
the necessary valves and stops the product drop.

The heart of the OPW overfill system is the patented OPW
53-VM Float Vent Valve, This float valve has a stainless
steel ball which seats tightly against a specially designed
valve seat, cutting off the flow of vapors to the Stage | vapor
recovery system, or the tank vent. When the valve is
seated vapors escape only through an orifice calibrated
to allow approximately 3.5 gallons a minute of liguid flow
from the transport into the underground tank. The time
before actual overflow is dependent upon several

Figure 1: Stage | Vapor Recovery And Separate
Product Drop.

conditions such as size of tank, amount of liquid in the
tank truck, underground tank size, and the depth to which
the float vent valve is inserted into the tank. Under typical
conditions in a 10,000 gallon underground tank, the time
from float vent valve closure to overflow is greater than
30 minutes.

After float vent valve closure and transport tank valve shut
off, the delivery hose must be drained into the underground
tank. Liguid connection can be removed after pressure
relieves through vent hole.

The OPW 53-VM float vent valve extractor related
mounting hardware can be installed in several
configurations shown below. 1n all cases, it Is
recommended that an OPW extractable fitting be installed
for the following reasons:
1. To allow the valve to be removed and a plug installed
for tank tightness testings.
2. To allow the valve 10 be removed for tank servicing
activities.

Figure 2: Combined Stage 1 And Stage |l Vapor
Connection,

b\‘\\\“\‘e.\\\\\““\\;" P

Al B

H }\\\\‘\‘\\\\\\“\\‘\‘a‘ A

Al P

——1611-AV

233-SD
with 53-Vi

1711-T—"1
104A ——

233-MSD
with 53-VM

Stage I
From
Dispenser

This shows a system where Stage |l vapor recovery is not
required and utilizes the OPW 1611-AV for.Stage | vapor
recovery mounted above a 233-8D {includes OPW 53-
VM}. Access is readily available to the 53-VM for
extraction.

This illustration shows an OPW 233-MS (including the
OPW 53-VM) with a 1611-AV adaptor for Stage 1 vapor
recovery, The manifolded vent lines provide one
connegction for the vent and the other connection for the
Stage Il vapor recovery fitting if required.

NOTICE: OPW Overfill Systems Should only Be Used on Gravity Drop Systems.
DO NOT Use Where Pump Gff Unioading is Used,

+




The “Meart” of the

@ OPW Overfill System

The heart of the OPW Overfill System
is the patented 53-VM Float Vent
Valve. This valve is superior to other
valves because of its stainless steel
ball float and specially designed
coated seat which helps eliminate
valve hang up due to corrosion.

The OPW 53-VM is designed with a specua!ly callbrated
orifice which controls the vapor venting fc a known range.
This feature aliows the system to be consistently reliable
for overfill protection.

Figure 3: Coaxjal Stage | Vapor Recovery And

Features and Benefits

Advantages of the OPW OVERFILL SYSTEM

1. Reliabie Proven Concept. The basic concept has been
proven in numerous applications to prevent product
contamination.

2. Corrosion Resistance. The OPW float vent valve is
coated with a fuel resistant polymeric material to resist
corrosion and valve hang up.

3. Ease of Servicing. The float vent valve assembly can
be easily withdrawn eliminating the need to dig to the
tank for service. Allows tank to be plugged for testing.

4. Product Line Flexibility. The various OPW float vent
valves and extractor fitlings assemblies can be
combined to meet various piping requirements and/or
systermn operating characteristics.

5. Adaptable. Many tanks are already equipped with
OPW extractor assemblies and therefore overfill
prevention can be achieved by installing the OPW 53-
VM-0060 calibrated orifice valve assembly.

6. Ease of Testing. With use of OPW Qverfill Systems,
the extractors are easily plugged for testing.

Figure 4: Stage I Vapor Recovery With Separate Stage

Product Fill, Il Connection.
Ty -‘-‘c““‘\“ \‘..—--.r q T i Of5;
fg@ ES : "‘é):‘ >-.,;0;. ] %a <X
NN A AL oy 5
S Y OB ONISTH

[ = 61-TCS

233-MSD
3 with 53-VM
I

L8 °n A0
1711-T —
104A ——|

Stags |l 233-VFC
_From with 53-FC
Dispenser

233-8D
with
53-VM

This shows an overfill protection for co-axial system. It
shows the OPW 233-MSD (including the OPW 53-VM)
used with co-axial Stage | vapor recovery. An OPW seal
is used to close off the co-axial vapor return line from the
tank through the co-axial drop tube. All vapors for-Stage |
vapor recovery are returned through the 53-VM and
connecting pipe hence to the co-axial tight fill elbow. An
extractor is used with this system so access is readily
available to the slowdown valve. The normal breathing
vent line is also connected through this fitting.

This illustration shows a separate tank connection for the
Stage Il inlet but utilizing an OPW 233-SD extractor
(including a 53-VM). The OPW 233-VFC (including an
OPW 53-FC}) is shown on the Stage Il connection.

NOTICE: OPW Qverfill Systems Shoutd only Ba Used on Gravity Drop Systems.
DO NOT Use Where Pump OIf Unloading Is Used.




Overfill
Prevention Components ®

233-MSD-2422

Valve/Extractor Assembly oPW 61-TCS-4"
233VM Drop tube with seal used with :
4" x2"%x 2" "Cross” Co-axial Vapor Recovery System
if using float valve permits usage
of parts of existing systems.
53viM
Float Vent Valve
233-SD-0100 4 b
Extractor Assembly  vapor Seal with clamp (to be
233y ' attached after determining seal
4" % 2" “Tag". location.)
53-VM )
Float Vent Valve T
oPwe Vapor Valve/Extractor Assemblies Consisting of: OPW® Float Vent Valves .
Vapor Valve |  Float Vent Valves Extractor Cage are Covered Under
Extractor | “53rcoss [ 5ayn-0060 | 233v-4420 | 233ViM-aaza H8952 Patent No. 3,736,950
Assemblies (NoHole) ‘CS‘,‘-,%L%‘f d 4"x 2 Tee' [4"x2"x2"'Cross’
233VFC-6065 ® ® e NOTICE *
2333D-0100 ® e hd OPW products shouid be used in
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REPRESENTING FARMER COOPERATIVES
SINCE 1819

STATE WATER RESOURCES CONTROL BOARD
PROPOSED UNDERGROUND TANK REGULATIONS
October 23, 1984

This written testimony regarding the adoption of draft
regulations governing underground storage of hazardous sub-
stances is submitted by Lucinda Chipponeri, Governmental
Relations Specialist for ‘the Agricultural Council of Cali-
fornia, P.0O. Box 1712, Sacramento, 95808. The Agricultural
Council is a private association representing farmer-owned
bargaining, marketing, ~processing and service cooperatives.
Because cooperatives are comprised of individual farmers,
this association is interested in both production agricul-
ture and activities related to the processing of food and

. : fiber. The Agricultural Council of California is concerned
about three aspects of the draft regulations: 1) the on-farm
exemption, 2) the exclusion of a farm definition and 3}
the cost impact of the regulations on private industry.

Section 2611(3) states the on-farm exemption:  "Undexr-
ground storage tanks that are located on a farm and only
store motor vehicle fuel which is used only to propel
vehicles used primarily for agricultural purposes." 'The
section also defines "vehicles": "Vehicles used primarily
for agricultural purposes is meant to include non-licensed
vehicles and vehicles utilized in the production of agri-
culture at the farm site." This definition includes all
non-licensed farm vehicles (such as tractors, harvestors,
etc.) but excludes licensed pick-up trucks. The use of the
word "and" in the definition means a vehicle must meet two
criteria: 1) it must be non-licensed and 2) utilized in the
production of agriculture at.the farm. The Agricultural
Council feels that -licensed vehicles, particularly pick-up
trucks, must be included in the definition of vehicles used

<

primarily for agricultural purposes. L4 gg
- o

A pick-up is wvital to -the daily production of agricul- % g

ture. It is the main source of transportation a farmer reliesy .

on. Uses of pick-ups .include, but are not limited to, crop § %g

~ and animal inspection, supervision of farm workers in the
. fields, irrigation, hauling, and/or pulling implements of
husbandry and hauling supplies to and from ranches, farms
and stores.

P.O.Box 1712 {1211 H Streety O SACRAMENTO, CALIFCRNIA 95808 [ PHONE (916) 4483-4887
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- The on-farm exemption in Assembly Bill 1362, Section

25280 (m) (2) states: "Tanks which are located on a farm and -
.store motor vehicle fuel-which is used only to propel vehicles.
~ used primarily for agrlcultural purposes." This-language is.
- -appropriate and should be-used in the proposed regulations.-
- If the State Water Resources Control Board is compelled™to .
.define "vehicles used primarily for agricultural purposes,”
then-the Agricultural Council asks the following amendment be
made: Vehicles used primarily for agricultural purposes is
meant to include non-licensed vehicles or vehicles utilized

—--— in the-production -of agriculture.” The Agricultural Council

. believes ‘the legislative intent included licensed and non-

licensed vehicles . used prlmarlly for agricultural purposes. —
Sectlon 2611(3) does not define "farm". For_purposes

of clarification-and consistency among local agencies, the

Agrlcultural Council asks that the following definition be

“included in .the final- regulatlons before implementation:

A farm is any place ‘from which. $1,000 or more of agrlcultural

products were sold or normally would have been sold during

the calendar yvear. This -definition is in accordance with a

- . 1975 agreement among the U.S. Department of Agriculture, the

. Office of Management and Budget and the Bureau.of Census. -

In conclu51on, the Agrlcultural Coun011 belleves the
implementation of Assembly Bill 1362 and the adoption of the! -
SWRCB proposed regulations are likely to have a significant
‘adverse economic 1mpact on small business. For instance,

- California cotton ginners that store motor vehicle fuel under-—.

ground estimate the average cost of compllance ‘at $10,000 ~
per tank. The statewide fiscal impact is estimated at-$1-
mllllon. The 1ocal agenCLeSﬂ;mplementlng the program Wlll ‘have
“the timing for implementation of these methods. This dis— -
cretion should take into account the limited resources avail-
- able to many small businesses. The delicate balance between

~ the health:risk assessment and economics can be achieved.
Water quallty and the general public health must be protected,-
but small businesses must also be allowed to feasibly operate.



- . - T

- e '

R SHUTE MIHALY & WEINBERGER - T
ATFOR.NEYS AT I.A\X/ . N -

- ~ E. CLEMENT SHUTE, JR. - - . . 296 HAYEs STREET . - -
MARK [.WEINBERGER SAN chxsco CALIFORNIA 94102 ) - * TELEPHONE -
- MARC B.MIHALY, P C.~ _~ T yo-o- - (ats) 552-7272

ALLETTA D'A.BELIN - ! - =
FRAN M.LAYTON - ’

- - _ ¥ -

=07+ -. . - % october 23, 1984 -

HAND-DELIVERED . - ' - . .- =. -~ ==~ =

[ b - -

- State Water Resourcee Control Board“ L . )
Post -Office Box 100 = - ) . S
Sacramento,,CA 95801- - L i}
Attn:- Harold -Singer: -

Division of Technical Services

Re: : Comments on proposed regulations_goﬁerning

'Deater:fSinger: - ’ ) "Cf E -

.= - These comments are .submitted by MPC ‘Containment

Systems, Ltd., a manufacturer of high performance. secondary

containment liner systems.  This_letter states our general
_comments:, and an._attachment to the letter contains proposed
amendments to the draft regulations. .

. - . . ¥y -

- §E____X I ,~; - o i e !v-"; Ca —

. ﬁThese comments focus-on .the issue of ‘the. requlred
_strength and integrity.of membrane liners in secondary -~
containment systems or in conjunction with underground
storage of motor vehicle fuels... In their current form, the
regulations add nothing to -the .general statutory mandate
that such secondary containment systems be capable of

" . storing -the hazardous substance "for the periocd of time

necessary for recovery" or, in the case.of motor vehicle
fuels, intercept and dlrect a leak to a monitoring system,
provide early leak protection, and protect ground water.
The Legislature clearly expected administrative
interpretation of these general -terms. About such
regulatory_substance, the statutory terms provide mno _ -
guidance to local off101als, tank owners or operators, --
1nstallers, fabrlcators, or the general public, "

- The use of 1nadequate or 1nappropr1ate’i1net -

“material could result in the release of hazardous material
- into the ‘ground with potentlal contamlnatlon of water

. . ~ - I e = - -

B "~ Received DTS
-t wTeseM

- j -underground storage of hazardous substances.
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supplies. It is essential- that the regulations provide
define criteria to ensure that liners utilized in such
systems fulfill the general statutory mandates.- The .
Legislature delegated this authority to-the State Water
Resources Control Board, and accordingly it is the State

and

Board's regulations which must prov1de the needed informa-

tion for all affected parties.

These comments suggest a number of specifio

criteria, including permeability and suitability. :Suitabil-

ity relates to such properties as volume swell, change in

elongation, brittleness,-rate of transport and rate of
isolubility. We respectfully request that the Agency sta
develop specific testing methodologies and standards for
1nc1us1on in the'regulations. =
In the.attached proposed amendments, we have
defined ‘criteria (permeability, swell, elongation,
brittleness, transport, and solublllty) and we have

ff -

proposed specific test methodologies and standards for the

criteria of_permeability. For the remaining criteria, w
have set up proposed language for the ‘test methodologies
standards without indicating specific numbers. We will

e
and

supply you with our view of the methodologies and standards

relative to these remaining crlterla in the next few day

The Need for Crlterla ) -

) 'The_statutory provisions concerning the nature
secondary containment systems are stated in _terms which
not defined by the statute, resulting in a statement of

general guidance by the Leglslature which was intended to be

specifically defined through the current rule-making.
Health and Safety Code section 25284(a)(2) provides simp
that secondary containment be capable 0f storing the

S.

of_ﬂ-

are

1Y

hazardous substance "for the maximum anticipated period -of

.time necessary for the recovery of any released hazardou
substance."” .In the case of systems related to the

5

installation of certain specified single-walled tanks for

storage of motor vehicle fuel, such secondary systems mu
(1) intercept and diredt the leak to a monitoring well;
(2) provide early 1eak detectlon and response; and

st .
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(3) protect the groundwater from releases. (Section -
25284(a)(7) ) : -
Terms such as "time necessary “for . . .-recovery"
- and "protect the groundwater' .are general statements of
legislative intent which on their face defer to the
expertise of the specified regulatory body, in this case the -
State Water Resources Control Board. The Legislature.
recently declared that its intent in enacting the chapter
-was "'to establish orderly procedures that will ensure that
- newly constructed underground. storage tanks meet appropriate

standards . . . ." (1984 Stats.ich. 1038, sec. 1; AB 3565.)
The general. statutory language standing Wlthout -
" admlnlstratlve 1nterpretat10n would clearly fail to
"establish orderly procedures" or ensure that storage
facilities meet "appropriate standards.'- Thus, regulations
which fail to provide guldance in this area v1olate the ‘
intent of the Legislature in p3551ng the 1aw. -

. " ) '].‘he draft regulations in the:n.r current form do not

provide sufficient guidance. Section 2631(c) merely repeats -

the statutory language; the statutory terms of ''time
necessary for the recovery" of the released .substance is -
restated in the regulations in terms of "time sufficient to
allow detection and recovery.'- Subsections 2633(b) and (d)
which treat similar systems in the context of motor vehicle
" fuel storage refer the reader back to the same general -

statements. These provisions do not constitute the guidance . -

the Legislature clearly intended, and are facially - -~ -

incomplete .since they restate the standard in the same

conceptual term (time) without providing any new parameters
- at the admlnlstratlve level.

It is unllkely that the Board could make.a prec1se’

determination which was expressed in terms of units- of time.
As was indicated in your proposed Statement of Reasons,
there are substantial uncertainties as to the actual dura-

tion of detection, recovery, and clean-up under actual field

conditions. . Given the enormous variety of tank instal-

lations, alarm system configurations, and secondary contain- -
ment systems, it is impossible to-establish one’number which -

, " would represent the maximum period of time. Some detection

v
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may occur immediately. Under certain worst case, but 3
definitely possible condltlons, detection could be substan-
tlally delayed. . \

For example, a typical motor vehicle fuel instal-
lation may consist of three 10,000 gallon tanks in a bed of
sand or gravel. Small, undetected leaks in these tanks - .
could result 'in the slow saturation of large portions .of the
sand adjacent to the:liner membrane. If the membrane were
unsuitable for the stored material or relatively "permeable,
the fuel would pass through the membrane without ever
triggering the alarm. This condition .could exist for a '
substantial period of time before enough fluid accumulated .
to set off the alarm system., Alternatively, it is quite =
possible that the alarm system would not function and that
_ other available testing methods would not indicate the leak.

Given these uncertainties, other criteria than simple time-
must be utilized to establish liner capabilities which meet
the general statutory mandate of allowing ample time for-
detection and clean-up and protection of groundwater.

A precise .definition of liner capability is also
necessary to ensure that the statute is enforceable ‘and to
protect both. tank owners .and the general public from the
ligbilities associated with faulty. installations which must
be removed later at great expense after the release into
groundwater supplies has already occurred. The entire
-purpose of this regulatory exercise is to ensure (1) that i
tanks which are installed will not leak; and (2) that owners -
and operators of tanks which leak be required to take
corrective measures and be subject to civil and criminal .
penalties. WNeither goal is possible without the clear -
definition of what constitutes a legal installation.- -In the
case of liners, there is simply no way that a liner ‘membrane
manufacturer, a liner fabricator, a tank installer, ‘or a
tank owner or operator cam relate terms such as "time
‘necessary for recovery' or !protection of groundwater" to.
specific products. Similarly, local officials, especially
in small jurisdictions, have no way of dealing with those
terms, and absent specific. guidance from this Board, no way
of evaluating the suitability of the specific materlal S
proposed. Finally, absent specific standards, prosecution



i
1

. - State Water Resources Control Board - ]
- @ October 23, 1984
- Page 5 .

by.a dlstrlct attorney or a deputy attorney general becomes
problematlc ‘ -

. o ; The creation of specific criteria such as per-

) meability, -volume swell, change in elongation, brittleness,
etc. addrésses these problems. Such determinations would
~carry out the intent.of the Legislature that "appropriate
standards" be developed. ~All parties 1nv01ved in the o
installation of facilities would know <in-advance the appli-
cable performance criteria for liners. Local officials,
perhaps unfamiliar with the details of the regulations - (an
occurrence likely to occur more often than-not in smaller

" jurisdictions), would simply be able to look through - =
applications to determine if the necessary certifications
were present. Finally, enforcement would become easier
where specific standards permltted quick:factual determina-
tions of compliance. It is much easier, for example, to
prosecute a drunk driver where there is a specific standard

. S for intoxication than where the complex and subjective )
question of drunkenness must be relitigated in each 51tua—

tion. . - _ -

. Proposed Criteria B : 7 _ .-

Permeablllty Permeability is the rate of trans-.
fer of a volatile mater1a1 over time and distance. .Obvious-
ly, it is essential that membrane liners in secondary ;
- containment systems possess relatively_ low rates of
permeability. As indicated above, either a slow leak or a
problem with the leak detection system could result inm a
situation where a relatively permeable membrane would allow’
the release of the stored . substance into adjacent
groundwater. :

- Such a situation is far from hypothetlcal For-

example, the three tanks in a typical gasoline station
- installation .could leak 3.6.gallons per day without such
leaks showing up in typical tank testing procedures. If - i
such a slow. leak were distributed relatively- evenly ‘through- '
- out the liner installation (perhaps by difusion in the sand

adjacent to ‘the tanks), the amount of liquid would equal-

.4 ounces per square foot. There are a number of liner - =

L

| - -
?
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membranes available on the market which have a permeability
of greater than .4 ounces per square foot, and if these
liners were used in the installation, the leagking material
would be steadily released without ever setting off an
alarm.1l/ )

In order to set a substantial margin of safety, we
have proposed in the attached amendments a permeability
standard of .25 ounces per square foot per 24 hours. We
will .attempt to provide a more refined number in the hext
few days for your consideration, but some definition is
obviously necessary. Note that we have eliminated the
thickness parameter from the proposed standards-since it is
the ultimate performance which is of concern in these
regulations, not the particular thickness of the material
selected for a given installation.

Suitability. As indicated above, applicable
statutory provisions require that secondary containment
contain the stored material for a specific period of time,
protect groundwater, and in the case of non-motor vehicle
fuel installations, be constructed so as to "prevent struc-
tural weakening as a result of contact with any released
hazardous substance." (Section 25284(a)(2) and (7).)
Impermeability in and of -itself is insufficient to f£ill the
statutory mandate. Substances which are relatively
impermeable may interact with the stored substance in such a
way as to lose their structural integrity and leak. For
example, many liner materials swell when placed in contact
with motor vehicle fuels. Such swelling may -initially
appear to reduce permeability. However, the swelling may
also indicate impending problems with the integrity of the
material. Swelling decreases density, increases porosity

3

1. Per NFPA 329, each 10,000 gallon tank could leak
0.05 gallons/hour without detection by .standard tank leak
measuring devices. Thus 3 X' (.05 X 24 hrs.,) = 3.6 gal./day.
[(3.6 gal./day) = (34' X 34')1 X 128 oz./gal. =
.398 oz./ft.%/day. . X ,
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which in turn increases the pOSSibllltY'that the lquld
phase of the stored material will pass- through the membrane.
Other pr0posed parameters relative to. su1tab111ty are:

-- Change in elongation, "that is, increase or

- °  ~decrease in the elastlmer characteristics of the

membrane; .- . -To- . = - .

- \Brlttleness and/or change in hardness of the

©  membrane; - - '
--  Rate of transport of the. 11qu1d phase of the .
__ materlal through the membrane; and

-- . Rate of solubility -of the membrane in the
contalnment fluid. . . -

Taken together these criteria address the statutory mandate =~ -

that any secondary containment system which includes a
membrane liner maintain its integrity when placed.in contact
with a stored substance. Please note that we have proposed
that testing parameters for SUltabllltY be expressed in
percentage-terms. - Again, this is to equalize test results
from material of varylng thicknesses. -

Liner seams. The proposed regulatlons also
require that seam strength relate to the strength of .the
parent material. This addresses the problem of liners which
are fabricated or installed using,adhesive material which
creates seams of inferior strength, permeablllty, and - -
sultablllty for the proposed 1nstallat10n. )

Installatlon. Improper lnstallatlon may-result in
a secondary containment system which contains leaks-at the-
outset. Tf these leaks are substantial, they may -allow’
substantial .leaks from primary containment systems to-go

‘undetected. Ouk ‘proposed amendments include the requirement

that liner manufacturers or fabricators be assoolated either
dlrectly or 1nd1rect1y Wlth the installation.

: . "Thank you for*the opportunity to’ submit these
comments. We will supply additional material relating to
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the issues raised in these comments as soon as we .obtain it. ~ !

If you have any questions, please do not hesitate to call - -
us.

Sincérely,

SHUTE, MIHALY & WEINBERGER

. MARC B, &IHALY =

Attorneys for MPC Containment
Systems, Ltd.

MBM:ad
Enc.
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PROPOSED AMENDMENTS TO SECTION 2620 (Definitions)

"Membrane liner' means any membrane sheet material

fabricated into a system for secondary containment.

]
i

"Membrane manufacturer! means the company which pro-
- : - —

cesses the constituent polymers into membrane sheet from

which the membrane liner is fabricated into a system for

secondary containment.

'""Membrane liner fabricator' means the company which

converts the liner membrane sheeting into a system for

secondary containment.

e e e m—— = —



2631.

PROPOSED AMENDMENTS TO SECTION 2631

' Construction Standards for New Underground

Storage Tanks.,

(a) « Primary and secondary levels of containment
shall be required for all new underground o
tanks used for the storage of hazardous
substances as defined in Article 2.

(b) All primary containerS‘éhall be
product-tight. ‘

(c) All secondary contalners shall be constructed‘

“ of materlals of suff1c1ent thlckness densi-
ty, and comPOSLtlon to contaln the hazardous
‘gubstance for a period of at-least-twiee-the
maximumhaﬁtieipaéed time sufficient to allow
detection and recovery of leakage from the

primary container. Systems for secondéry

containment utilizing membrane liners ghall

merit the following additional requirements:

(1) The membrane liper shall have a permea-

bility factor of 0.25 ounces or less per

square foot per 24 hours. Such permea-

bility shall constitute the maximum rate

of the transport of the hazardous

substance proposed for storage over time

pursuant to the procedures outlined in

ASTM-D .814 or the equivalent.




(2)

The membrane liner shall be suitable for |

- (0)

containment of the hazardous substance

‘proposed for storage which may leach

from or escape the primary containment

system. Such suitability is present 1f

and only if the membrane liner material

meets the following .standards:

(A)

Volume .swell: after a period of

emersion per ASTM . for

bours the volume swell‘shall not

exceed ‘ percent of the

original liner membrane material

thickness, and weight loss of the

'liquid phase shall not exceed

percent. ' R

e ;’ LA

Change in elongation: the maximum

change in elongation per ASTM

after hours of emersion

in the stored substance shall not

exceed plus or minus

percent of the original elongation.

Brittleness: The liner membrane

material Shore A hardness after

hours of emersion in 'the hazardous

substance per ASTM shall

not change plus or minus

percent of the original hardness.




(d)

(D) Rate of transport: The rate of

- transport through the membrane

liner material of the hazardous

substance per ASTM after a
period of hours shall not
exceed percent by weight.

(E) Rate of solubility: The rate of

solubility of the liner membrane

material in the hazardous substance

fluid per ASTM ‘ for

hours shall not exceed

percent by weight.

(3)__The liner seam strength shall be equal

to the seam strength of the parent

material when tested in accordance with

ASTM procedure 751.

(4) The liner shall be installed under the

supervision of a representative of the

membrane manufacturer or membrane liner

fabricator, or a contractor certified by

such manufacturer or fabricator.

The secoﬁdary container shall have the

ability to contain the following volumes:

(1) at least 100 percent .of the volumefof
‘the primary container where only one
primary container is within the secon-

dary container;



‘ ‘ o
(2) Ain.the éasg'of multipie«priméry contain-
| érS‘Within a single secondafy container,

the secondary container shall be large
aenough to contain 150 percent of the
volume of the largest‘primary container
placed in it, or 10 percent of the
aggregate internal volume of all primary
containers in the storage facility,
whichever is greater.

(e) " If the storage facility is opeh to rainfall,
then the secondary container must be able to
accommodate the volume of the twenty-four
(24) hour-oée hundred (100)lyear storm in
addition to that required in subsections (d)
and (e) of this sgction. "

(£) Volume requireménts for a secondary container
which consists of the pore space in backfill

lplaced around the primary container shall be
110 percent of that required in Sec-. - !
tions 2631(d) and (e). The available pore
space‘in the secondary container backfill
shall be determined using appropriate engi-

neering methods.



“PROPOSED AMENDMENTS TO SECTION 2633

- 2633. Construction Standards for New Motor Vehicle

Fuel Tanks.

(a)

(c)

(d)

(b)

This section specifies alternate construction
standards for new tanks which only contain
motor vehicle fuels. This section may be
utilized by permit applicants in lieu of
Section 2631. 1If this section is used in
lieu of Section 2631, then the monitoring
standards specified in Seétion 2634 shall be
used in lieu of those specified in Sec-

tion 2632,

- L - '
Primary containers for the underground

‘storage of motor vehicle fuel shall comsist
_of product~-tight tanks constructed of fiber-

‘glass reinforced plastic cathodically pro-

tected steel, or steei clad with glass fibre

reinforced plastic and installed -in conjunc-

" tion with the secondary containment system

described in Section 2633(d) and (c).

Prima£§ containers used for the underground
stoiage of motor vehicle fuel and constructed
of materials other than those specifie& in
Section 2633(b) shall be subject to the
requirements of Section 2631. ;

The secondary container shall be demonstrated

to achieve the integrity and compatibility



criteria of Section 2631(c) of this article.

Systems for secondary containment utildizing

membrane liners shall meet the follow1ng

addltlonal requirements:

(1) The liner membrane material shall have

- the permeability factor -specified in

section 2631(c)(1l) as tested against

ASTM [or S.A.E.] Reference Fuel

(2) The liner membrane material shall be

suitable for containment of the motor

vehicle fuel in that such ﬁaterial shall

meet the ceriteria set forth in sec-

tion 2631(c) (2)(A) thropgh (E) and

2631(c)(3) as tested against ASTM [or

S.A.E.] Reference Fuel

(3) The liner has been installed under the

supervision of g representative of the

[
‘membrane manufacturer or.membrane liner
1

fabrlcator, or a contractor certlfled as

such manufacturer or fabricator.

* (e) Thé 1ead interception and detectlon system
(secondary container) and the response plan
shall preclude the contact of any leaked
hazardouslsubstance with groundwatér. At a
minimum the lead inferception and detection,
system shall be above the highest antici?ated
groundwater, Proof that the secondary
container and response plan will'pfotect

2.



(£)

rexempt from the secondary container require-

groundwaters must be demonstrated by the

permit applicant to the satisfaction of the

local agency.. The demonstration shall
consider the following:

(L j&he volume of tﬁé secondary container;

(2) The depth from the bottom of the secon-
dary container to‘the'highest anticipat-
ed level of groundwater;

(3) The nature of the unsaturatedksbils

- under the secondary container and their
ability to &bsorb contaminants or allbw
.vertical movement of contaminants;

(&) The.éffect of any infiltrqtion on the
'moveﬁeﬁt of any 1eék of hazardous
éﬁbstancei,and,

(5) The nature and timing of the response
plan to clean up the hazardous substanc-
es which have been discharged:frbm the
primarf containérh

Pressurized piping systems that include an

automatic, continuously operating pressure

r i

"loss detector and flOW‘resﬁriction device. are

il

i

mehts of the article. This detector shall be

connected to a visual or audible alaim system
unless it provides at least a 50 percent

reduction from normal flow rates.

i



PROPOSED AMENDMENTS TO SECTION 2711
{(Permit Application and Information),

L ¥

This émeﬁdmeqt‘p£5§ose5'to insgrt-én aadigional'subsection
after 2711(b)(7) as follows:

1

£8) TIn the case of new tanks installed with

systems for secondary containment

utilizing membrane liners, a certifica-

tion by the membrane liner manufacturer

that the membrane liner meets the

standards set forth in

section 2633(c)(l),(2), and (3), or if

applicable, section 2633(d)(1l) and (2).

Subsections 2711(b)(8) through (1l) would be renumbered as

appropriate.
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Mr. Michael A. Campos

Executive Director

State Water Resources Control Board
901 P Street

Sacramento, CA 95801

Re: Regulation of Underground
Storage of Hazardous
Substances

Dear Mr. Campos:

Prior to offering some specific comments with resﬁect to the latest draft
of the proposed regulations governing the underground storage of hazardous
substances (“Regulations"}, 1 would 1ike to take this opportunity to express our
appreciation for the manner in which you, your staff and the Board have
conducted themselves during the course of this rulemaking. Your collective
willingness to sincerely listen and respond to the comments from impacted
parties is both noted and deeply appreciated. Regretably, this is in stark
contrast to my experience with most government agencies who pay little or no
attention to comments received during public hearings.

Thrifty strongly endorses the daily reconciliation of storage tank
inventories with deliveries and sales. Not only is it environmentally prudent,
it simply makes good business sense from the standpoint of inventory control.
We are concerned, however, that the allowable Measurement and Throughput Errors
specified in §2641{c){5) are unrealistically low. This excessive strictness
will result in a disproportionate number of false alarms and, according1y,l
jeopardize the effectiveness of the entire program.

10000 Lakewood Boulevard, Downey, California 90240 (213} 923-9876 {714) 522-3244




Mr. Michael A. Campos

State Water Resources Control Board

January 17, 1985 ) '
Page 2

For purposes of daily reconcitiation, the Throughput Error is virtually
meaningless. Dividing California's average gasoline sales of a 915 million
galtons/month by the estimated 133,300 motor vehicle fuel storage tanks!
produces average sales of 6,900 gallons/tank/month. This computes to an average
daily throughput of 230 gallons. Utilizing the proposed throughput error factor
of 0.15% produces a daily allowable Throughput Error of 0.3 gallons.
Realistically, this is a meaningless allowance. Yet, it would appear to -
represeni the average, rather than an atypical, situation.

The Measurement Error, as provided in Table 4.2, appropriately increases
with the size of the storage tank. However, the 4,000 gallon increments are too
large and should be decreased. Further, the table unfairly stops at a tank size
of 12,000 gallons. Thrifty has a significant number of tanks in excess of
12,000 galions ranging to 20,000 galions.

The variance in Measurement Error with tank size can be significant. For
example, a 3/4" stick reading error in a 12,000 gallon tank could produce an
error of 120 gallons whereas the same error in a 20,000 gallon tank could
produce an error of 169 gallons. Finally, as a génera] comment, the Allowable
Measurement Error for each range of tank sizes should be increased slightly.

More specifically, our recommendations are as follows:

Throughput Error - Increase from 0.15% to 1.0%. Assuming average daily
throughput of 230 gallons as computed above, this would still provide a typical
Throughput Error of less than 212 gallons/day.

Jokdokdciokodkkkkkkkkdokk

Irjscal Impact Statement, Table 1.1, Number of motor vehicle fuel storage
tanks equa1s 70% x 190,400 = 133,280.



Mr. Michael A. Campos

State Water Resources Control Board
January 17, 1985

Page 3

Measurement Error - Revise Table 4.2 as set forth below to provide for more
realistic Allowable Measurement Errors, smaller increments and a range of up to
20,000 galions.

SWRCB PROPOSAL

PER 12/28/84 DRAFT PROPOSED REVISION
Allowable Allowable
Measurement Measurement
Tank Size Error Tank Size ___Error
0~ 3,999 25 0 - 4,999 50
4,000 -~ 7,999 50 5,000 - 7,499 75
8,000 ~ 11,999 75 7,500 - 9,999 100
12,000 + ‘ 100 10,000 - 12,499 120
12,500 - 14,999 . 140
15,000 -~ 17,499 160
17,500 - 19,999 : 180
20,000 + 200

Adoption of the recommendations set forth above will provide inventory
reconciliation standards which, while stringent, are possible to attain if a
company is willing to make a major effort to upgrade its inventory
reconciliation procedures. At Thrifty, we are convinced that manual
record-keeping will no longer be adequate and are developing special computer
software to meet the challenge posed by these Regulations. However, even with
computerization, without the changes recommended herein, we doubt that an
unacceptably high number of costly false alarms could be avoided. It is _
important that false alarms be kept at.a tolerable level so that each exceedance
always receives the vigorous and thorough investigation it deserves.

I thank you for your time and consideration in this matter

Best regards,

L. %Ei%zﬁ:

John E. Elgi

© JEE/kek
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Mr. Harold Singer S 3 . -
Division of Technical Services :

State Water Resources Control Board
P.0. Box 100

Sacramento, CA 95801

RE: Proposed Regulations Governing
Underground Storage of Hazardous
Substances
Dear Mr. Singer: .

[ am writing to express Thrifty 0il Co.'s ("Thrifty") serious concern over
the impact the proposed regulations regarding underground storage of hazardous
substances, if adopted as written, would have on private industry. In
particular, the impact on independent gasoline marketers, such -as Thrifty,
already seriously weakened by intense market pressurés over the past two years,
would be devastating. o i :

Thrifty operates approximately 300 high volume, self-serve gasoliné

. stations. Each station utilizes state-of-the-art gaso11ne dispensing equ1pment _

and has approx1mate1y four underground storage tanks, Its high volume, no
frills marketing approach is typical of today's modern, self-serve independent
operator. Indepéndents, in general, and Thrifty, in particular, utilize the
most efficient means to make gasoline available to consumers at Tow prices. As

“competitive pricing is their principal marketing tool, independent gasoline

marketers maintain a constant downhard pressure on gasoline prices..
Accordingly, the consumer is well served by-the Independent's presence in the
marketplace.

If there is any &oubt regafdihg the beneficial pricing influence of -

‘Independents, consider the 1982 report of the Federal Trade Commission, "Mergers

in the Petroleum Industry," which stated:

“Where independents coutd be assured of sufficient supplies, they could
offer lower prices and thereby pressure leading majors to lower prices to
remain competitive." (p. 289) - Received DTS

5, ' oCT 2 91984

~ " -10000 Lakewood Boulevard. Downey. California 90240 (213) 923-3876 (714} 522-3244




Mr. Harold Singer

Proposed Regulations Governing
Underground Storage Hazardous Substances
October 22, 1984

Page 2

Over the past two and one-half yéars, the independent sector has undergone
drastic changes. Traditional sources of independent supply have vanished ag
evidenced by the bankruptcy filings of independent refiners Powerine, Paramount
and Marlex. These failures combined with inadequate operating margins have
forced a substantial number of independents to close their stations.

Consequently, the ﬁajor 0il companies have 1ncreasedltheir’domihance in the
marketplace at the expense of Independents. The National Petroleum News
Factbook Issues for 1982 and 1983 reveal that during this period the number of
independent gasoline retail outlets in the state of California fell 25% from
1182 to 883. This decrease of 299 independent stations was offset by an
increase of 294 major stations from 11,466 to 11,760 during the same period.
This trend has continued in 1984, <C(learly, the independent sector has already
suffered significant erasion.

While Thrifty, as well as all responsible petroleum marketers, is sincerely
concerned about the dangers of undergrouﬁd poliution and water contamination,
the regulations, as proposed, would result in the elimination of those
independent marketers which still remain. In fact, more than one representative
of a major 011 company has commented to me privately that this (elimination of
Independents)} is the one positive aspect of the proposed regulations. If the
independent sector vanishes, the ultimate loser is the California consumer who
will surely pay more, no doubt considerably more, for his/her gasoline
purchases.

Based on a thorough review of the proposed regulations and estimates
received from drilling contractors with respect thereto, Thrifty's compliance
with the proposed regulations within -the stated time frame is practically
impossible and prohibitively expensive. The total cost for Thrifty's 1,400
tanks would approximate $13 million. These costs approximate $10,000 per tank
and are virtually identical to those set forth in the Fiscal Impact Statement.
There is no means by which Thrifty, or any other Indepéndent, could fund an
undertaking of this magnitude. Thrifty would be forced to either close its
stations or turn them over to the Majors.
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Proposed Regulations Governing
Underground Storage Hazardous Substances
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The proposed regulations are simply .not cost effective by any conceivably
reasonable critefia; “The Fiscal Iﬁpact Study ‘estimates initial costs for
private industry at $1.8 billion. Annual costs are pegged at $940 million.
Assuming that this cost is passed on to consUmer, as most likely will be the
case, it is equivalent to a new gasoiine tax of 9¢/gallon! The hue and public
outcry resulting from such a proposal would be deafening and never ending.

Fortunately, there are much more reasonably-priced means available for
improving the public's protection from underground storage leaks. Thrifty would
propose that the board give serious consideration to adopting a program which
contained the foliowing key elements:

- Daily reconciliation of storage tank inventories with deliveries and
sales

- Reasonable action steps in the event daily reconciliation suggests a
possible leak o

- Installation of underground piping leak detection systems

- Annual testing based upon a tank's type and age (

- Secondary containment for replacements and new tank installations

- Record-keeping requirements and random inspections to ensure compliance

- Extended compliance timetable for Independents

A program such as that outlined above would provide significant improvement
in industry's monitoring of its underground storage. This, .in turn, would
ensure faster responses in the event a problem shbuld.deve]op. Mandated
secondary containment for replacements and new tank instaliations would insure
reduced exposure in years to come.

There would still be significant cost. The Fiscal Impact Study suggested
that secondary containment would result in $70 million/year in additional costs
for new underground storage tanks. Other features of this proposal would



Mr. Harold Singer

_Proposed Regulations Governing
Underground Storage Hazardous Substances
October 22, 1984

Page 4

probably raise the cost to $100 million. Any clean-up costs would, of course,
be in addition to this figure. While extremely high, these are costs which are
reasonable in Tight of the seriousness of the problem at hand and thus, probably
acceptable to industry. S
i , L es

In closing, I‘reitefaté'that tﬁe‘Boﬁrdﬂsfﬁfoposed Fegdlaiions, if enacted,
would almost assurédly déstroy tﬁezindependent gasoline markéting sector. On an
overall basis the cost to industry, and ultimately, consumers would be
staggering -~ 9¢/gallon on an annual basis. Nevertheless, Thrifty acknowledges
that this is a problem which must be addressed. Accordingly, we have tendered a
responsible proposal which would provide for a significant reduction in the
potential exposure from the underground storage of hazardous substances at a
cost which industry, and the public, could afford.

I thank you for your time and consideration in this matter and would be
most willing to provide any additional information or answer any -questions which
you may have.

Sincerely,
oL < Egifi-'
John E. Elgin
JEE/kck
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Mr.-Harold Singer

Division of Technical Services - -

State Water Resources Control Board

P.0. Box 100 ) T . - -
Sacramento, CA 95801 _ _ : e S S

o RE: Proposed Regulations Governing
- Underground Storage of Hazardous
- - Substances
Dear Mr. Singer: - . = . . o : A o ) "

I am writing to express-Thrifty 0i1 Co.'s ("Thrifty") serious concern over -
the impact the proposed regulations regarding underground storage of hazardous
substances, if adopted as written, would have on private industry. In -
particular, the impact on independent gaso1ine marketers, such es Thrifty, -
already ser1ous1y weakened by intense market pressures over the past two years,

. would be devastatmg. '

Thrifty operates approxiﬁate]yJBOO high volume, self-serve gasoline )
stations, Each station utilizes state-of-the-art gasoTine dispensing eeuipment'
and has approximately four underground storage'tanks. Its high vo1ume no’
frills marketing approach is typical of today's modern, self-serve 1ndependent

- operator. Independents, in general, and Thrifty, in particular, utiiize the
most efficient means to make gasoline available'to consumers-at low prices. As 7
competitive pricing is the1r principal market1ng tool, independent gaso]1ne
marketers maintain a constant downward pressure on gasoline prices.

Accordingly, the consumer is we11 served by the Independent s presence in the
- marketpTace. : o L o

If there is any doubt regarding.the beneficial pricing influence of
Independents, consider the 1982 report of the Federal Trade Commission, "Mergers Lo
in the Petroleum_Industry,"” which stated: ' ' )

"Where 1ndependents could be assured of sufficient suppiies, they could 7
. offer lower prices and thereby pressure 1ead1ng maaors to 10wer prices to

_remain compet1t1ve. (p. 289) _ - .
T - )
%%éﬁegw -
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Over the past two and one-half years, the independent sector has undergone
drastic changes. Traditional sources of independent supply have vanished as
evidenced by the bankruptcy filings of independent refiners Powerine, Paramount
and Marlex. These failures combined with inadequate operating margins have
forced a substantial number of independents to close their stations.

Consequently, the major oil companies have increased their dominance in the
marketplace at the expense of Independents. The National Petroleum News
Factbook Issues for 1982 and 1983 reveal that during this period the number of
independent gasoline retail outlets in the state of California fell 25% from
1182 to 883. This decrease of 299 independent stations was offset by an
increase of 294 major stations from 11,466 to 11,760 during the same period.
This trend has continued in 1984, Clearly, the independent sector has already
suffered significant erosion.

While Thrifty, as well as all responsibie petroleum marketers, is sincerely
concerned about the dangers of underground pollution and water contamination,
the regulations, as proposed, would result in the elimination of those
independent marketers which still remain. 1In fact, more than one representative
of a major oil company has commented to me privately that this (elimination of
Independents) is the one positive aspect of the proposed regulations. If the
independent sector vanishes, the ultimate loser is the California consumer who
will surely pay more, no doubt considerably more, for his/her gasoline
purchases.

Based on a thorough review of the proposed regulations and estimates
received from drilling contractors with respect thereto, Thrifty's compliance
with the proposed regulations within the stated time frame is practically
impossible and prohibitively expensive. The total cost for Thrifty's 1,400
tanks would approximate $1i3 million. These costs approximate $10,000 per tank
and are virtually identical to those set forth in the Fiscal Impact Statement.
There is no means by which Thrifty, or any other Independent, could fund an
undertaking of this magnitude. Thrifty would be forced to either close its
stations or turn them over to the Majors.
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The proposed regulations are simply not cost effective by any conceivably
reasonable criteria. The Fiscal Impact Study estimates initial costs for
private industry at $1.8 billion. Annual costs are pegged at $940 miilion.
Assuming that this cost is passed on to consumers, as most Tikely will be the
case, it is equivalent to a new gascline tax of 9¢/gallon! The hue and public
outcry resulting from such a proposa1 would be deafening and never ending.

Fortunately, there are much more reasonably-priced means available for
improving the public's protection from underground storage leaks. Thrifty would
propose that the board give serious consideration to adopting a program which
contained the following key elements: ‘

- Daily reconciliation of storage tank inventories with deliveries and
sales

- Reasonable action steps in the event daily reconciliation suggests a
possible Teak

- Installation of underground piping leak detection systems
- Annual testing based upon a tank's type and age
- Secondary containment for. replacements and new tank installations

- Record-keeping requirements and random inspections to ensure compiiance
Co liance
- Extended“timetable for Independents

A program such as that outlined above would provide significant -improvement
in industry's monitoring of its underground storage. This, in turn, would
ensure faster responses in the event a problem should develop. Mandated
secondary containment for replacements and new tank installations would insure
reduced exposures in years to come.

There would stili be significant cost. The Fiscal Impact Study suggested
that secondary containment would result in $70 million/year in additional costs

for new underground storage tanks. Other features of this proposal would ‘s
1
raise the anawal cest Yo F10D . llion - U("-"(ﬂ— CbS’Htj ) ~tha ?erf#S‘-’l EImaCS
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reasonable in light of the seriousness of the problem at hand and thus, probably
acceptable to industry.

In closing, I reiterate that the Board's proposed regulations, if enacted,
would almost assuredly destroy the independent gasoline marketing sector. On an
overall basis the cost to industry, and ultimately, consumers would be
staggering -~ 9¢/galion on an annual basis. MNevertheiess, Thrifty acknowliedges
that this is a problem which must be addressed. Accordingly, we have tendered a
responsibie proposal which would provide for a significant reduction in the
potential exposure from the underground storage of hazardous substances at a
cost which industry, and the public, could afford.

I thank you for your time. and consideration in this matter and would be
most willing to provide any additional information or answer any questions which
you may have.

Sincerely,
=74 L
Jbhn E. Elgin
JEE/kck \
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“ COMMENTS” TURNED IN AT OCTOBER 23, 1984, UNDERGROUND TANK HEARING

Michael Chan We maintain standby fuel requirement as rmandated
Division Safety Supervisor by the P.U.C. initiated by the OPEC 011 crisis.
Safeway Stores ) ‘ We will use the diesel fuel stored underground for
Brookside Division our boilers only in.the event of,utility district
Oakland, CA 94660 electrical blackouts. 'Cdrrently, we visually
o . . inspect the Tevel on a weekiy basis. To date, we
oot o7 07 have not had any eaks.’ We ask that this method
AR .4 beacceptable as a monitoring method “in ‘1Heu of
i _ +.  extensive and expensive wélls and devices.
J. A. Fischer - Program for tank testing as out11ned in proposal
J. A. Fischer, ‘Inc. much. too costly: Will put a great many people out
P. 0. Box 391 | of the business.
Visalia, Catifornia
Paul R. Pierson I would 1ike to offer my expertise as a drilling
Sierra Drilling Company agency with eight years of geotechnical driiling
2220 Jeanine Drive experience. If the Board or staff has questions
Modesto, CA 95355 on procedures or costs for the driiling of monitoring
(209) 524-0746 o wells I feel that they need correct -information.

As T -sat in the meeting today T found the drilling
costs out of 1ine with the current fee schedules'.
for my company and my competitors.
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DISTRICT OFFICE
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(415) 961-6031

ADMINISTHATIVE AGSISTANT
BETSY BLAIS

Carole A. Onofato
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BYRON D. SHER

ASSEMBLYMAN, TWEMTY.FIRST DiSTroST
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November

ey

Chairwonan

Water Resources Control Board
901 P Street

Sacramento,

Ca 95814

Dear Carole:
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26,
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CHIMINAL LAW AND
PUBLIC SAFETY

NATURAL RESQURCES -
TRANSPOGRTATION ’ .
UTILITIES AND COMMERCE
SOINT LEGISLATIVE

COMMITTEE ON

PRISONS {VICE-CHAIRMAMN}
- I

I am writing to you and to the board members to briefly
comment upon the staff recommendations ‘for revisions to the
draft regulations promu?gatad by the board at id4s Dctober 23,

1.

Sec.

hear1ng

2641

As mentioned
that the boavd
tion to use of

vl

Simy 1e

Experience has shown

- monitoring

My comments are as follows:

il

in my testimony en Ooiohber
T oremain steadfast
inventory
means of monitoring motor vehicle

that

terpatives

£
Fuetl
this method does

“accurately detect leaks which might occur.

23,

not
So-

T hepe
in dts opposi-
ancitiation
tanks.

asS ¢

called "dip stick" measurement has bBeen used for
failed Lo prevent serious
leaks from entering the groundwatbter.

some time and has

Sec. 2641c(8)

The definition of
downwards.

clearty

"small

husiness”

should be revised
As presently drafted the definition

would postpone effective monitoring requirements
of tank owners and uperators who
were originally intended to be covered under the law.

for a large pumber

Thank you for the opportunity to cowment on these
regu?at10nb.
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PROPOSED AMENDﬁENTS TO SECTION 2711

(Permit Application and Information)

This amendment proposes to ingert an additional subsection

a 5
after 2711(}) (#) as follows:

6
(%)

In the case of new tanks installed with

systems for secondary containment

utilizing membrane liners, a certifica-

tion by the membrane liner material

manufacturer that the membrane liner -

meets the standards set forth in sec-
Quael, (J)Cl) ool C2)
tiona263] (c) =), or if applicable,

section02633655(1) and (2); and a

certification by the membrane liner

fabricator that the membrane liner meets

the standards set forth in sec-

tione2631(c) L2Fond Q)(g\

*
Subsections 2711(b)(#) through (11) would be renumbered as

appropriate.

it

159-P
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Original Comments 161-170

Index to Rulemaking File Underground Storage Tank Regulations Title 23, Waters
Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank
Regulations 1985
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COMMENTS OF THE CALIFORNIA
MUNICIPAL UTILITIES ASSOCIATION

Regarding Proposed
Callfornia Administrative Code
Title 23 Waters
Chapter 3 Water Resources Control Board
Subchapter 16 Underground Storage Tank Regulations

My name Is Ron Davis and | am the Assistant Execuytive
Director of t+he Californla Municipal Utilitles Associatlon
(CMUA) which represents 50 of Californla's electric and water
municipal utilities. 1 want to thank the Water Resources Control
Board (Board) for this opportunl+y to express our opinlon
regarding the draft regulations for underground storage tanks
that are before the Board today. | would also Ilke to commend
the staft for their consideratlon in worklng towards a more
workable compromise throughout these proceedings. However, CMUA
st1il has several concerns with the draft regulations.

" n

CMUA strongly betieves that the Board should retaln the’
staff's original Intention of defining 'substantially beneath.

the surface of the ground' to mean 'at least 50%', Health and
Safety Code Section 25280(m) defines an *Underground storage
tank™ as fany one or comblination of tanks, ... which Is substan-
t1ally or totally beneath the surface of the ground.t This lan-
guage 1llustrates that the clear Intent of the Leglslature was
to address those tanks that are elther completely under the sur-
face of the ground or tanks which have the majority of thelr
physical structure under the surface of the ground. Under no
stretch of the imagination can the word 'substantlally' be de-
fined as only 10% as the staff Is now proposing. CMUA recommends
that the Board retaln +the staff!s original figure of 50% and
adopt the definitlon as otherwise amended In the draft regula~
tions as follows:

at ieast 50 percent of the tank volume, including conpected
plping, is below the ground surface.
Section 2642(c)(3) regarding Dally Visual Inspections

Section 2642(c)(3) requires dali{y visual inspections as part
of the visual monitoring program outlined In Section 2642(c).
The Health and Safety Code does not require nor advocate dally
visual Inspectlons. Moreover, pub|lc agencles, which Intend to
Implement the regqulrements contalned within the proposed regula~
tlons with in~house personnel, would be hard pressed to visually
monitor tanks on a dally basis. Labor contracts require weekends
and fegal holidays be provided to publlc employees., Therefore, a
requirement for dally visual inspections would run contrary to

those labor contracts. (MUA recommends, as has been done Iin

othe~ pa-+s of *he p-oposed regulations (see new section

/165



Page 2

2632(c)(13)(B)), that the following language be inserted Into new
section 2642(c)(3) In the first sentence after the word 'daily':

', ..except on weekends and recognlzed state and/or federal
holldays v, . ,

This amendment would make new sectlon 2642(c)(3) consistent
with the rest of the proposed regulations regarding dally visual
Inspections,

New section 2681(b)(5) regarding Categorical Varlances

New section 2681(b)(5) would require as part of an applica-
tion for a categorical variance 'A |ist including names and ad-
dresses of all persons who may be affected by or may be inter-
ested In the variance request.' Determining 'all persons who may
be affected or may be Interested' In a request for a categorical
variance would be virtually Impossible, Therefore, I+ is recom-
mended that new section 2681(b)(5) be amended to state:

When agcertalinabie a Iist including names and addresses of
all persons who may be affected by or may be Inferested in
the variance request.

New section 2681(g) regarding public hearings

New section 2681(g) requires that 'The State Board shall
hold at least two public hearings in different areas of the
state...'. In order to assure that the appropriate, affected
partles are notifled, this section should be amended to requlre
that the public hearings occur in areas that wiil be directly
affected by fthe request for a categorical variance. Therefore,
CMUA respectfully suggests the following amendment:

The State Board shall hold at least two public hearings In
different affected areas of the state.... .

MMM&MMMM

CMUA strongly supports the staff's Inclusion of language In
new sectlion 2632(c){(1)(B) and elsewhere that dally visual In-
spections should be performed on business days only and not on
weekends and recognized state and/or federal holidays, as pro-
posed In earllier draft versions of the regulations.

Sincerely,

Ron Davlis
Assistant Executive Director
California Municipal Utilities Assoctation
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_REGIONAL CIVIL ENGINEER, WESTERN REGION (AFESC)

630 SANSOME STREET - ROOM 1316
SAN FRANCISCO, CALIFORNIA 94111

NOV 26 1984
ROV (Farrel/556~0882)

Comments on Underground Tank Regulations, California Administrative
Code, Title 23, Chapter 3, Subchapter 16.

State of California Water Resources Control Board
Paul R. Bonderson Building

201 P St., P.0. Box 100

Sacramento, California 95801

Attn: Carole A. Onorato, Chairwoman

[}

1. We have reviewed the final Draft Underground Tank Regulations as revised
in accord with public comments. We are generally in agreement with the
regulatory approach as refined, and were especially pleased to note the
inclusion of section 2641(8)(A){(iii), Interim Alternate Monitoring as it
applies to governmental agencies.

2. Although it would appear that sectiom 2641(8)(A)(iii) will assist +in our
efforts to establish funding and comply with the existing tank regulations
within an acceptable time—frame, we would like to discuss, and establish, a
Memorandum of Understanding (MOU) with the State Board. Such a MOU would help
establish a uniform timely approach to compliance and would provide a written
management plan to measure Air Force progress. Prior to further discussion,
we offer a draft schedule of compliance, as per the telecon discussion between
Mr. Harold Singer of your staff, and our Mr. David Farrel: ;

e Establish an approved imnventory reconciliation (or alternate
monitoring) method for each underground tank and operation-
alize the method no later than 1 July 1985.

e By 1 July 1985, initiate a proeram to test the integrity of
each existing underground tank, and complete the testing
within 12 months.

e Upon completion of the testing program, and no later tham 1
July 1988, establish alternative monitoring and leak detection
methods as necessary, and otherwise comply with the provisions of
Assembly Bill 1362 as directed in the final regulations.

3. Your ipput into an expanded and refined MOU, in the form of a round-table
discussion, would certainly be welcomed. Please advise Mr. Farrel or the
undersigned at (415)556-6439 at your earliest convenience.



4., Thank you for the opportunity to comment on your proposed regulations, and
for your formal consideration of our rather unique constraints.

%fo{m

PHILLIP €. LAMMI, Chief ce:  HQ MAG/DEE

Environmental Planning Division ATC/DEV
SAC/DEV/JAM
TAC/DEEV

2852ABG/JA



State Water Resources Control Board
November 21, 1984

page 2 ' S . .

A visual monitoring frequency of weekly instead of the
proposed daily requlrement is also very adequate in our opinion to
discover any possible leaks and clean them up before they get
outside the secondary container.

These comments were not submitted for your first
hearlng because we did not believe the definition of underground
tank included tanks in vaults and basements that met the

secondary container requirements of the local Hazardous Material’
Storage Ordinance.

Sincerely vours,

Hewlett fﬁ:& ‘

‘Glenn Affleck
Technical Regulations Manager

GA/cfE
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HEWLETT
PACKARD

2

3000 Hanover Street, Palo Alto, California, Telephone 415 857-1501, TWX $10 373 1267
Mall Address: P 0. Box 10301, Palo Alto, California 84303-0890

November 21, 1984

§ L

State Water Resources Control Board
P.0O. Box 100
Sacramento, CA 95801

RE: Proposed regulations governing underground storage of
hazardous substances to be codified in subchapter 16
of Chapter 3, Title 23, California Administrative Code

Deayr Board Members:

Hewlett~Packard embarked upon a program to replace all our
underground waste chemical tanks shortly after the 1981 discovery
of a chemical leak from an underground tank at Fairchild in Santa
Clara County. All our underground tanks now have been replaced
with tanks in vaults or basements where we can visually identify
any tank leaks and take corrective action before any hazardous
material contacts the soil. These installations reflect the new
tank construction standards of secondary containment that are now
part of the Santa Clara County Hazardous Materlal Storage
ordinances.

We strongly support visual monitoring as a proven, reliable
way to monitor these tanks in secondary containers which allow
access to inspect the tank.

In the case of a flat bottomed tank resting on a pad or
directly on the surface of a secondary container we still think
visual monitoring will reveal any tank leaks. If a leak develops
in the concealed area between the tank and the pad or’ 'secondary
container, the liquid will leak into the area where it is wvisable
before it ever goes through the secondary container.

Your proposed reqgulation requires alterative monltoring, in
addition to visual, for theése types of installations. This is an
unnecessary requlrement that goes beyond anything proposed by
the englneerlng experts involved in developing the construction
and monitoring standards for the Santa Clara Hazardous Material
Storage Ordinance.
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‘Ed Anton, Chief Date:  november 21, 1984

Division of Technical Services
State Water Resources Control Board
901 "P*" Street

Sacramento, CA 95814

California Regiconal Water Quality Control Board--Santa Ana Region
£809 INDIANA AVENUE, SUITE 200, RIVERSIDE, cA 92506 8-632-4130

COMMENTS ON THE NOVEMBER 9, 1984 DRAFT OF THE UNDERGROUND TANK REGULATIONS

Following are comments of the Santa Ana Regional Board with respect to the
second draft of the Underground Tank Regulations which was published on

November 9, 1984. Please consider the following questions and comments, in the
Tight, that regional board training will be necessary to implement or explain to
local agencies how these regulations will be impTemented.

1. The definition of substantially beneath the surface of -the ground has been
changed from 50% to a 10% below the surface. Questions regarding the expansion
of the number of tanks now requiring permits should be addressed and com-
municated to persons who did not formally register tanks considering they
were not "underground”.

2. Section 2633(f) the leak interception detection system is indicated to be
above the highest "perennial ground water elevation". This seems to be con-
fusing in that the ground water fluctuation may not occur on a perennial
basis but on a historic basis. (The amount of hydrological study necessary to
determine a perennial ground water elevation may be significant).

© 3. Section 2634(d){3) the use of the term "indirect method" might be better

indicated to be "alternative method". The alternatives listed for detection
of possible leaks from motor fuel tanks are stated further in the regula-
tions.

4, The Section 2634 (e)(2) the amount of Joss or gajn-in.-a underground tank ,and
the calculation of that Toss or'gain s d1ff1cu1t to'follow considering that
the potential for leakage may-be'significant .if ‘the throughput of the tank is
high. . R

. b - “-" :‘_: s I‘ :.\ T, !';‘-' .l-’i

5. The Section 2635(b)(1l) seems to differ from the construction requirements for

motor fuel tanks under Section 2633,

6. Section 2643(d) requires the testing to be done by personnel who have

received training. Will training be provided or required of local agencies
and regional board' personnel? . . . T
) . feceived BTS

NOV 2 61384




e

Ed Anton 2= November 21, 1984

7.

10.

11,

12.

13.

14.

15.

Section 2641(3)(E) requires testing to be done on a yearly basis. This
appears to be in conflict with testing under Section 2671(d) which requires
guarterly testing and the general requirements for testing of a underground
tank on a 3-year basis. Could these apparent ambiguities be clarified?

Section 2641(c)(4)(ii)(on Page 4.21) this requires a determination of
hydrologic connection to ground water which has a potential bheneficial use.
It is very difficult to examine a site specific problems of ground water and
determine hydrologic connection without an extensive and exhaustive, not to
mention expensive hydrological study. This may be a major concern of per-
sons who are using this alternative.

Section 2641(c)(7)(b){ii) requires testing to be done on a 5-day week basis.
The 1iquid Tevel measurement at the beginning and ending of each period-
shall be performed by the same person. This appears to ensure job protec-
tion to any person measuring tank levels in that if they leave "in the middle
of a testing period records are then incomplete and cannot be used. It is
suggested that a provision be added that if a different person conducts a
test, they must certify that the beginning and ending calculations have been
reviewed by the original tester.

Section 2641(d)(2) states that in areas where ground water is recharged the
monitoring must be done by other than the ground water method on a monthly
basis. What is meant by "other than ground water" monitoring? Is this vadose
zone monitoring?

Section 2644(c) requires daily monitoring to be done whenever there is imput
or withdrawals. How would this work for .a remotely located tank where auto-
matic withdrawals are made?

Section 2644(e)(4) requires the volume to be température corrected if
necessary. How is this to be done if continuous temperature monitoring is
not included? Will beginnning and ending temperatures be recorded at some
time? Is temperature recording covered in another section?

Section 2648(m) the surface seals for vapor wells must be completed below a
free water zone, but not extend below the top of the tank. This should be
explained by the use of a diagram or some sort of appendwx to explain the
practical application of this particular requ1rement

Section 2648(p) the water levels measurements 1in ground water wells within
the 5 miTes of the site are required in this section. It appears signi-
ficantly impractical in a Southern California area with a high number of
water wells need to be located and measurements obtained fo sample all

-wells. This may result in ground water elevation being mapped at an extre-

mely greater level than there presently done throughout the State of
California. The cost of this determination would seem to be excessive.

Section 2648(p)(4) this requires a boring to be converted to a ground water
monitoring well if ground water is encountered. Is this practical con-
sidering that the size of the hole may be different in order to extract
water for monitoring purposes. This would however, save considerable cost
in the construction of borings and water monitoring wells.
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" Ed Anton -3- November 21, 1984

16.

17.

These are preliminary comments that are intended to be helpful but not

Section'2671(d) requires underground tanks to be inspected every 3 months if
a temporary closure exists. This seems to conflict with the l-year or
3-year inspections of existing active tanks'and should possibly be checked
to allow temporary,closure to be.checked according to a time schedu1e sub-
mitted by the person purposing that kind of an\operat1on

Section 2682(e) requires a Regional Board to hold hearings within 60 days
after receiving a compiete variance application. The time Timit allowed for
other local agencies to join the application appears to be confusing and may
impinge upon the notice requirements for the public hearing by regional
board. Could this matter be checked to clarify the scheduling of these
hearings?

necessary to reopen the proposals for further modification. Thank you for con-
sidering these cgmments.

sz l- /M

JAMES W. ANDERSON
Executive Officer

JWA :kyb
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Memorandum | T L e a3
" o Ed Anton', Chief - | , _ Date: JanAua{ry 11, 1985
Division of .Technical Services . L
P. 0. Box 100 :

Sacramento, CA 95801

¢ -

From : California Regional Water Quality Control Board-—-Santa Ana Region
6809 INDIANA AVENUE, SUITE 200, RIVERSIDE, CA 92506 (ATSS) 632- 4130

Subject:  COMMENTS ON THE DECEMBER 28, 1984 DRAFT OF SUBCHAPTER 16 UNDERGROUND TANK
REGULATIONS

i

The fo1low1ng comments are provided with respect to the December 28th draft
of the proposed regulations for underground tanks. oo

1. .SECtTOn 2633 (f):

Allows the Tocal agency to waive certain construction étanqards. Isn't
a waiver only allowed on a site specific case by the Regional Board?

2. Section 2640:

Requires owners of underground storage ‘tanks ‘to 1mp1éménthan alternative
monitoring system. Is this section modified at ail by -Section 2610 (b)
where written contract with an operator is 1nvo]ved7

3. Section 2640(b):

4

Allows ground water to be the pr1mary source of mon1tor1ng 1f the water
does not: have actual or potent1a] beneficial use. Would this be allowed
if-the unused ground water has hydro]og1c continuity with .usable ground’
water?

4, Sect10n 2641(b}:

3 . .- s

A]]ows the ]ocaT aqency to prov1de a variance for monitoring alternatives.
Is this not the prerogative of the Reg1ona1 Board under s1te spec1f1c
variance requ1rements? '

.‘l_

5. Section 2641 (C.4. A111)

N
- . S

Uses the term "perennial ground water " Also, this section uses the term
ant1c1pated ground ‘water level. Since ground water levels do not flow in
or rise and fall in the same manner that streams do, is it correct to use
levels on a perennial basis? This section. also provides for -waivers by
the Tocal agency rather than the Regional Board.

S A



. Mr. Anton (2) January 11, 1985

10.

11.

12.

13.

Section 2641 [C.7.B.iv. (at the top of page 4.23)1:

Should this correctly read “an unauthorized release shall be assumed to
have occurred"?

Sectian 2647(d):

If perforations of the casing are at the ground surface, would this not
allow surface drainage to enter the well? It appears that no perforations
above the seal should be allowed.

Section 2648:

Is this section in conflict with Section 2641(d.3.)? In Section d.3.
ground water for a monitoring system for mu1t1p1e tanks is required to be
within 1,000 feet of all tanks, where as in this section, they are
required to be within 500 feet of the facility.

Section 2652(d):

Requires the submittal of reports to the local agency and the Regional
Board as specified by "a responsible agency." Is the responsible agency
defined somewhere in these regulations?

Section 2672 (Subsection C.4.):

Is such a notice, as reguired in this section, a recordable notice pur-
suant to the recording acts?

Section 2681(f):

Allows the State Board to remand an application te the Regional Board.
Wil1l the appropriate fee be also remanded, or will a new fee be required? -

Section 2682: "

Requires the Reg1ona1 Board to determine sites specific variances for
construction and monitoring. In other sections noted above, local agen-
cies were allowed to rule on variances., Are these two sect1ons {or more)
correctly 1nterpreted or should they be exc]uded?

Section 2682(e):

Requires the Regional Board to hold a hearing on the alternatives within
sixty (60) days after receiving a -complete variance application. This
sixty day period appears to be too short to allow evaluation by the local
agenc1es or others interested jn the hearing, and an opportunity for com-
ment in hearing presentations. Is there a way to extend the date for
hearing on alternatives and still allow adequate notice?




. Mr. Anton ' (3) Janhuary 11, 1985

14,

15.

16.

Section 2682(f):

Requires the Regional Board to notify the applicant and local agencies
of the decision. This section should include the State Water Resources
Control Board, so that decisions of one Regional Board can be evaluated
and monitored by the State Board.

Section 2712(d):

Requires the local agency to issue permits while Section 2712(g) requires:
an inspection three (3) years prior to renewal of the permit. -This would
appear burdensome to attempt to inspect tanks within the first two (2)
years of the permit, and then on the third year inspect for purposes of
renewal. There appears to be some conflict in these two sections. In .
addition, Section 2712(c) requires retention of records for three years
on a five year permit, which may lead to destruction of records when they
should be maintained dur1ng the permit 1ife and at least one year
following renewal.

Section 2714(b):

This requires local agencies, the State Board, or Regional Board to
determine the confidentiality. This could create some confusion in the
determination of trade secrets.. What happens 'if one agency does say the
material is confidential, and one doesn't? Shouldn't the local agency
make the determination with the potential for appeal to the Reg1ona1
Board or State Board?

Thank you for considering these comments, I hope that some of the‘questions

-

are helpful and cpuld be ironed out at the time these matters are adopted.

BTN

AMES W. ANDERSON
Executive Officer

JWA:nao
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- ; {CHAIRtMAN]
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COMMITTEE {VICE CHAIRMAN)
OINT COMMITTEE: .
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JOINT CoMMITEE
QN MEDI-CAL QUERSIGHT -
JOINT COMMITTEE ON ™

REFUGEE RF.sETrLEMENf ~
AND IMMIGRATION

SELECT COMMITYEE:

-,

KENNETH L. MADDY

SENATOR, FOURTEENTH DISTRICT AuBURN DAM PROECT

BUSINESS DEVELOPMENT -
. GOVERNMENTAL ErP!CIENCY‘ .

RuURAaL ISSuES

CQ n'\ﬁ-u.' XH
Carole A.  Onorato, Chairwoman

Water Resources Control Board ' - T
Post -0ffice Box 100
Sacramenfio, Calfifornia -95801

" November 20, 1984

Dear Ms

Enclosed you will find corresponaence received
3 by my Fresno office concerning implementation of A.B. 1362,
+he Underground Storage of Hazardous Substances Act.
i
Kindly request this information be added to the T
testimony presented at the public hearing scheduled for
i Tuesday, November 27, 1984, at 10 a.m. in the Sacramento
Community Convention Center.

IS Py "

Thank you for your considera

N H

ion to this request.

KENNETH L. MADDY ' LN
State Senator ‘

4d

Enclosures



STATE CARITOL
SACRAMENTO, CALIFORNIA 95814
{9167 4A5-BE00D

[

3433 WEST SHAW AVENUE, #1189

FRESNO, CALIFORNIA 93711, .
(209) 445-5567

POST OFFICE BOX 249
19901 W, FIRST STREET, #2
HILMAR, CALIFORMA 95324
(209) §67-3781

% -?%’é%»‘

FINANCE
GOVERNMENTAL DHGANiZATION’

o “lao
Califarnia State Serrte e

(“,Ef o2 CHnis a
. SOINT COMMITTEE On THE
w / REVISION OF THE PENAL CODE
- ; ! ] (CHaIRMANY-
. JOIPF LEGISLATIVE AUDNT
. : v ITTEE {VICE CHAIRMAN)
i v ). al OMMITTEE - . )
. N THE ARTS : +

JOINT COMMITIEE .
QN MECHCAL OVERSIGHT

LRINT COMMITIEE On
REPUGEE RESETTLEMENT - i
AND IMMIGRATION, -

ERECT COMMITTEE:
AUBLRN DAM PROJECT.
BUSINESS DEVELOGPMENT
GOVERNMENTAL EFFICIENCY
RURAL ISSUES

POST QOFFICE BOX 12760
B84 OS0S STREET, #C
SAN LSS ORISPO, CALIFORNIA 53406

KENNETH L. MADDY {9’7’ L‘)

SENATOR, FOURTEENTH DISTRICT C/ n‘.i

November 27, 1984

Carole A. Onorato, Chairwoman’
Water Resources Control Board
Post Office Box 100 _ _
Sacramento, California 95801

Dear Carole: ' | i

Enclosed you will £ind further correspondence

. received by my Fresno office concerning .implementation of
A.B. 1362, the Underground Storage of Hazardous Substances ’
Act.’ - . :

Kindly request this additional information be added
to the testimony to be presented today at the publlc hearing
in Sacramento.

Thank you for your .Consideration to this request.

KENNETH L. MADDY"
State Senator '

ja

Enclosures
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JOEN R.BELL - .
GENERAL CONTRACTOR, . R
"License No. 250208 . B e :
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Senator Ken Maddy : o _
1060 Fulton Mall, #1310 _ .
Fresno, California 93721 _ : ' -

I write to you to oppose the regulations proposed by the State Water

Resources Control Board for implementing the provisions of Bill 1362

concerning the underground storage of hazardous materials. These = |

proposed regulations go far beyond the jurisdiction granted te the
: . Board by Bill 1362. ) : :

I suggest you see to it that this Board not become a law unto itself
and that serious consideration be given to alternatives that have
been presented to the Board by operators of underground storage
facilities.

RO by ATV ST W) wi WAL T LW AR e

urs truly,

3

3086 EAST BEHYMER AVENUE, CLOVIS, CALIFORNIA 93612 -:- PHONE (209). 299-6450.

*

L L
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i =3 FRESNO, CALIFORNIA 937H ™~
% i ‘ .'—:__ '::-.. - ) -
I en AT N T Novenber . 16th, F984 -~
) Senator Ken Maddy =~ . .. . . "
1060 Fulton Mall #1310 ... . o
Fresno, Calif. 9372y . - -
Dear Senator Maddy; - . . o - | S R S
} _ The small bus%neSﬁ’aners-ére‘in need of your understanding-and'assistif';'ng_:
.. ance once again. ..t o T - TN T

: My area of concern this time is directed towards the possibility of the : ~70. ..
 regulations that the State Mater Resources Control Board may -implement - .

because of the passage of the Underground Storage of Hazardous Substan- .
ces Act, bill #1362. : S o CoLL LN

L= deet

fs 1 feel certain you understand, we cannot afford more regulations of |
dubjous value and of an expensive nature. Many of us im business today
are_having a very difficult time keeping the doors open, the empioyees

paid, and meeting our other costs.  As I read the ‘numbers there are 83 _
miilion people working in non government jobs versus 79 million getting .
government checks. - - S . T
Your help in controlling any unnecessary rules and costs in any and all

areas will be most appreciated and may help. us stay viable as a profit
producing tax paying entity. ‘ ‘ - o -

» oL . v . aer v

o Ry : . T it - L
Gordon T. Knott, President o S e
GTK/sm e e e i o T
é (209) 439-2928 .
- e

Sinédrely yours,. ., - ‘. - Cov "‘-'“A-f: - o "_iiif - Jr




@ E'E 'f'? Me“ézler & Sans

5286 S. Del Rey Avenue : 7 _
P.O. Box 509 ' ’ T L .
Del Rey, California 83616 - - . Lo Lo
Phone (209) 445-1574 - - - . A

November 21, 1984

E . : . ~-
t O LN . - .

The Honorable Ken Maddy ‘
1060 Fulton Mall, #1310 : s
Fresno, CA 93721

RE: 'ADOPTION OF PROPOSED REGULATIONS GOVERNING UNDERGROUND
STORAGE . OF HAZARDOUS SUBSTANCES BY THE STATE. OF
CALIFORNIA WATER RESOURCE CONTROL BOARD

Dear Ken:

It has been recently brought "to my attention that

B the CA. Water Resource Control Board is considering passage
) . of new regulations, that would require the installation of
leak detection devices for underground full storage tanks.

The proposed leak detection devices and methods proposed by

the Board would be very expensive for us to comply with.

The cost would be especially burdensome at this time,

considering the state of the farm economy, but the worst

effect would be long term. If these requlations are passed
into law; growers like us would be forced, in some cases, +o .

abandon our storage facilities rather than comply and make

us more dependent on the major - refineries and their

distributors for a reliable, competitively priced supply of
fuel. ‘
: I am in favor of protectlng our env1ronment, however
I feel a more reasonable and less costly plan is needed. I
solicit your effort to get involved in this issue and voice

your opposition to the proposed regulatians.

incerely,

Dennis K. Metzler

. DKM/;}l

GROWERS - SHIPPERS - DEHYDRATORS
Peaches - Plums - Nectarines - Grapes - Apples

e e am— T Sy
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November 20 1984

Senator ‘Ken Maddy e
. Cdlifornia State Senate -
- 1060 Fulton Mdall, #1310
Fresrzo, CA 93721 e

---------

L It has recently been'brought to my attentlon that certam regutotmns are bemg .

. ;i . proposed by the State Water Resources Control Board in order to implement Bill -

. 1362 regarding monitoring underground storage of hazardous substances. It is my - - E
: = understanding that the Board's proposed regulatlons are going beyond the.: -::-l.:. - et
' .7 original intent of the original bill end lmposmg controls whxch will be RS -1 . R o
s . ) dtffzcult 1f not lmposszble, to meet L __. ”:__. .“ e
" The proposed regulatlons molode the cleamng up of "hlstomcal releases" and 5

requiring expensive monitoring methods for tanks over a year old. They also ~’
call for a s:x—month lmplementatlon mstead of the omgmally mtended fwe—»year
tlmeﬂframe. o T L o T

...}."f:‘._..:» A . ._,. o . - . S e S

I would greatly appreczate your help in seeing ' that these regulations‘ remain i’

’ " the context originally intended by Bill 1362. The expense incurred to VoI
busmesses llke mine if the proposed regulattons are zmplemented could be great- T

LAV rI-

Thank you Senator Maddy, for yow' tlme and effort m thts matter.

,..--«-,-«., . a»—,n‘

' Smcerely

JS-}I ST :
~r -t oo PR -

) . .
: - e
| - AP - - : :
L - b oL
i . P s S LT
! - - ; LU » F oy ? -t
' . R . . . N R .
1. S ST : Wonder Valley I/\V and of Westem Hospztaht_y
1 o " . -

Box 71 rStat 'Route Sanger Cahforma 93657 Telé.phone (209] 787’ 2551
- T
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PHONE 441-1122 » P.O. BOX 2527 » 2708 E. JENSEN AVE. ) .
FRESNQ, CALIFORNIA 93745 T o ’ B :

-1

November 16, 1984

State Senate o -
Ken Maddy - : ' )
1060 Fulton Mall #1310 .7
Fresno, Ca 83721

Subject: .Adoption of proposed regulations. governing .
underground storage of hazardous substances .
by the State of Calif. Water Resource Control’
Board. ' :

Dear Mr. Maddy,

We are concerned about the above regulation and how it will
affect our business. We are a small tractor dealership

with underground diesel fuel and pgasoline storage tanks lo-
cated on our property. Several years ago these tanks were . .
purchased and installed., All.the necessary permits and 1o~
spections were made to 1n5ure we complled with current Teg-
ulations.- ;

Théffinancial.impact of $100,000.00 to $200,000.00 tiean:up",
of a "historical release' would be devastating to our bus-
iness. ’ ' :

It is 'also our concern that the regulatlons should not go
beyond the jurisdiction granted to the Board by Bill 1362

or i1ts intent.

Sincerpely,

illip Teri

Secretary/Treasurer

PT/dr
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STATE CAPITOL ! ! .- .
SACRAMENT(. CALIFORNIA 85814 FINAN
] {3181 445.9600 @al‘tfﬁma ﬁtate ﬁ-enaig GOVE::ME:NfAL ORGANIZATION
1 : HEALTH AND WELFARE
@eﬁ % (VICE CHAIRMANY

JOINT COMMITIEE ON THE

] HEVISION OF THE PENAL Cong
w [CHAIRMAN)
. JoINT LEGISLATIVE AUDIT®
[ COMMITTES (VICE CHAIRMANY

B JOINT CoMMITTEE
. m O THE ARTS
JONT COMMITTEE !

ON MEDH-CAL OVERSIGHT

A

3433 WEST SHAW AVENUE, 2119
FRESNO. CALIFORNIA 83711
{203} 445.5567

POST QFFICE BOYX 249

19901 W, FIRST STREET, =2

HILMAR, CALIFORNIA 95324
1209} 667.3721

e . SONT COMMITTEE N .
POST OFFICE BOX 12760 ) o LY N . ﬁaﬁﬁiﬁéﬁﬁgﬁ EHENT -
864 OSOS STREET, 5C S KENNETH L. MADDY . ' SEaTS : 5

SAN LUIS OPISPO, CALIFORNMIA 934086 SELECT COMMITTEES:

SEMATOR, FOURTEENTH DISTRICT -, AUBURN DAM PROJSECT

. ' : : BUSINESS DIEVELOPMENT
i GOVERNMENTAL, EFFICIENCY
. . . T - e . RURALISSUES

Novenber '28., i§84 . R
b L

Carole A. Onorato, Chairwoman
Water Resources Control. Board
Post Office Box 100

Sacramento, California 95801

Dear Carcle:

Enclosed you will find further correspondence.

e . received by my Fresno office concerning implementation-of
A.B. 1362, the Underground Storage of Hazardous Substances
Act.

Kindly request this additional 1nformatlon be added
_to the testimony presented yesterday at the publlc hearing
in Sacramento.

Thank you for yoﬁr consideration'ﬁo*this request..

Sincerel

KENNETH 1. MADDY
State Senator
3d

Enclosure
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- STATE CAFITOL ~
SACRAMENTO, CALIFORNIA 95814
{S16) 445-96800

3433 WEST SHAW AVENUE, #1195
RESNO, CALIFORNIA $3711
(209} 445-5567

PQST OFFICE BOX 249
18901 W. FIRST STREET, #2
HILMAR, CALIFORNIA 95324

{209) §67-3781

POST OFFICE BOX 12760
864 0S0S STREET, #C
SAN LUIS OFISPO, CALIFORNIA 93406

Carole A. Onorato,

KENNETH L. MADDY

SENATOR, FOURTEENTH DISTRICT

'Decembersﬁ;f

v

Chairwoman '

. Water Resources Control Board
Post Office Box 100

Sacramento,

Dear Carole:

A.B. 1362,

Act.

California 95801

Kindly request this additional information'be

GOVERNMENTAL. QRGAN

HEALTH AND WELFARE
OJICE CHAIRMANY

JDINT COMMITTEE G THE,

REVISION OF THE PENAL CODE

. {CHAIRMAN] :
SHOINT LEGISLATIVE AuRIT
COMMITTEE (VICE CHAIRMAN).
JoNT COMMITTEE
ONTHEARTS'
JOINT COMMITTEE.
O MERI-Cat. OWERSIGHT
JOINT COMMITTEE DN © -,
REFUGEE RESETTLEMENT
AND IMMIGRATION

" SELECT COMMITTEES: -
. AupURN Dam PHouEcT

- _EusmsssDEVE:LGPMENT
G'OVERNMENTALE??!CIENGY
| RURAL ISSUES

Enclosed you will find further éorre5pondence
received by my Fresno office concerning implementation of -
the Underground Storage of Hazardous Substances

added to the testimony presented on November 2? 1934, at the
public hearing in Sacramento..

] jd

Enclosure

v

KENNETH L. MADDY
State Senator

Thank you for your consideration to this request.

Received DTy

DEC 1 71084

-
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Carole A. Onorato, Chairwoman K T e e T e

Water Resources Control Board L e T s el
Post Cffice BOx 100 : .'":-;F'if e T e - 35

Sacramento, California 95801 : LT Rt

- | : SRR SN e
. Dear Carole: - - S R
. . o - - SR

. _ " 'Ericlosed you will find further corres::ondence T

IEC61VEd by my Fresno office concerning implementation of . . | .l

A.B. 1362, the Underground Storage of Hazardous Supstances S e
M . - u

Act. T _ : e e T

Kindly request this additional Tnfo natlon be -_j:;{”j;ff
added to the testlmony presented at the public qearlng in 0 T
Sacramento.. = : . S S L LR T

Lhank you for your con51derat10n in t?ls request. C

i . Slncere"l / '_" - R e

: ,4'

KENNETH L. M;DBY' . R

State Senator : AR
ja “ |
Enclosure



6382 EAST NORTH AVENUE, FRESNO, C-A-LIFORI"HA 93725" .
OFFICE PHONE 209-486-7330
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.The Honorable Ken Maddy - _ s Vo - .

.

5

November g9, 1984 . .

1060 Fulton Mall #1310. = ST -
Fresno, Ca 93721 .~ S ) -

Dear Senator: : S

The recent passage of the Underground Storage of Hazaxdous Substances Actv ("Act")
is the most “important California legislation in the last -twenty-five years. )
Tt will operationally and financially affect anyone owning and/or operatlng Sn
a storage tank used for storing fuel, solvents, oil, etc. Even more important- ‘
are the proposed. requlations ("regs“) prepared by the State Water Resources L
Control Board implemeting this act. In my opinion, and in the op:.nlon of - T .

various associations such as California Independent 0il Marketers Assoc1atlon A R

(CIMA), and Western 0il and Gas Assocciation (WOGA}, the proposed regs go : S
far beyond. the jurisdiction granted to the Board by the Act:. .. oL

The proposed regs as they now stand would likely cause enormous expenditures
threaten the suxvn_val of -many farmers who own and/or operate underground i
tanks. _ . -y

My concern is that the Tegs should hot go beyord the jurisdiction granted

to the Board by Bill-1362 or its intent. The financial impact of a $100,000.00
to $200,000.00 clean-up.of "historical release“ would have a great 'J:rnpact

on our business.

Will you please emphas:Lze the importance of -the Board's con51derat:|.0n of -~
the analysis-and alternatives presented by-CIQMA, WOGA, Callforn_la
Manufacturers Assocation and others. ' : : f/ ’

I am sure you will agree that the requirements for testing and Ironltor.mg
existing tanks are onerocus. While we all are concerned that we maintain’

a safe ard clean environment, we believe these measures go- beyond those:
needed to accomplish this. Some requirements are redundant. | If adopted-

as proposed, the costs-to taxpayers, as well.as to 1nd1V1duals and businesses
directly affected;-will ke substantial. ./_/

Sincerely yours,

L

" BAGGTE FARMS INC.-

ge-Bagdasarian
President "
-
Sy
S

- - e



Original Comments 171-180

=l

{ .
Tndex to Rulemaking File Underground Storage Tank Regulations Title 23, Waters
Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank
Regulations 1985
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Byron Jackson Pump Division
2730 WEST WHITESBRIDGE ROAD, FRESNO,.'CALIFORNIA 93706 . (208) 264-5938

auﬂﬁywnnnm , . ]

November 14, 1984

Ken Maddy
1060 Fulton Mall, #1310
Fresno, CA 93721

;Dear Mr. Maddy,

¥

T have just become aware of the regulations which have been proposed

by the State Water Resources Control Beard which ostensibly:implementi
the Underground-Storage of Hazardous -Substances Act. In my opinion i .
thesé proposed regulations go far beyond the intent of the Act, and if
put into effect will cause unnecessary. hardship and great monetary

. sacrifice at our Freasno facility and to numerous other businesses in

your Jjurisdiction.

-~

I implore your diligent efforts toward direction of the Water_ Resources
Control group in a more logical and equitable reaction to the require-
ments of. the Underground Storage of Hazardous Substances Act. -You have
" shown . an admirable capacity to represent the best interests of all of .
your constituents in the -past, and I have no reason to doubt :your desire

to represent our interests in this matter.

Yours truly, -

)

Geo;gz Mlj[ .Dr‘oke

Plant -Manager - - - Tt - - T e e e e
GD/1md -

DIVISION OF BORG-WARNER CORPORATION
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25831 CHERRY HiLL DR,
BORON, CA 93516
PHONE (714) 762-6682
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| DOW KOEPP
|| 889 )S0UTH VICTORIA
& VENTURA CA 93089 26PM

' 4-&1{335285331 11/26/84 I0CS IFPMRNCZ CSP SACE - )%
' 8@55542438 MGEMS TDRN VENTURA CA 273 11=26 @718P ‘EST . :

‘.i ' ? 2

> ‘ | :
STATE WATER RESQOURCES CONTROL BOARD

AT FLOUR. EXECUTIVE OFFICE

9p1 P 8T .

SACRAMENTO CA 95814 -

' Received DTS

D Novaem

ED ANTON

ON NOYEMBER Q@TH 1984 WE RECEIVED THE LATEST DRAFT OF YOUR ;
REGULATIOMS IMPLEMENTING THE UNDERGROUND HAZARDOUS MATERIALS STGRAGE
TANKS REGULATIONS THESE REGULATIONS WILL' BE PRESENTED TO YOUR BOARD
ON NOVEMBER 27TH 1984 FOR YOUR APPROVAL: AND ADGFTIGN

DVER &g PERCENT oF THh=REGULATIDNS HAVElBEEN REWRITTEN SINCE THE
CLOSE OF THE ‘COMMENT PERIOQD AND MAJOR' CHANGES HAVE BEEN MADE. ON THE
CONSTRUCTICON 'STANDARDS FOR NEW TANKS AND MONITORING REQUIREMENTS FOR
EXISTING TANKS CURSORY REVIEW REVEALS THAT MAMY IMPROVEMENTS HAVE
BEEN MADE IN THE RESULATIONS BUT SOME PROBLEMS MAY STILL EXIST

ONE PROBLEM NOT ADDRESSED IS THAT NO PERFORMANCE STANDARDS HAVE BEEN
ADOPTED FOR LEAK DETECTORS .ON PRESSURE PIPING SYSTEMS!AT MOTOR
VEHICLE PUEL FACILITIES’CURRENTLY AVAILABLE PRESSURE PIPING LEAK
DETECTORS CAN ALLOW UP TO 24,028 GALLONS PER YEAR OF GASOLINE TO
ESCAPE UNDETECTED INTOD OUR GRQUND WATER RESQURCES IN VENTURA COUNTY
EXFERIENCE SHOWS THAT .THESE TYPES'OF LEAXKS OCCUR AND ARE A VALID
“THREAT-TO0-GROUND-HATER™RESOURCES — — 7 — 777 77

ANDTHER CONCERN I THAT THE INITIAL: FEE OF 550@ DOLLARS THAT YOUR
BUARD WOULD CHARGE A LOCAL AGENCY UNDER SECTION -269@ IF ADDITIONAL
STANDARDS WERE REQUESTED AT A LATER DATE IF WE UNCOVER OTHER ‘PROBLEMS
IN THE REGULATIONS AFTER THEY ARE. ADORTED YOQUR FRE HOULD.- PRECLUDE: OUR
ABILITY TO REQUEST CHANGES IN THE REGULATIONS INJORDER TD PROTECT
GROUND WATER RESOURCES MWE SUBGEST' THAT THE FEE BE DROPPED

URGENTLY REQUEST THAT YOU NOT ADOPT THESE DRAFT REBULATIONS AT YOUR
NOVEMBER 27TH 1984 MEETING: UNTIL THE ABDVE ISSUES ARE ADEQUATELY
ADDRESSED

PON KOEPP DIRECTOR

VENTURA COLNTY ENVIRONMENTAL HEALTH DEPT, ‘ . (

,_‘ 19:28 EST

;ﬁ MGHCOMP

< o : .

* 5 & » Fl ¢ & 1I‘l'll ¢ @ ill ¢ &

) ‘ TO REPLY BY I_VIAiLGRAM MESSAGE, SEE REVERSE SIDE FOR WESTERN UNION'S TOLL - FREE PHONE NUMBERS
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Weyerhaeuser Company

Cottage Grove, Oregon 97424

November 15, 1984

State Water Resources Control Board
P.0. Box 100
Sacramento, California 95801

Attn: Harold Singer
Division of Technical Services

Gentlemen:
Enclosed for your reference is a letter we submitted

on October 26, 1984, concerning the proposed Sub-
chapter 16 regulationmns. .

We request that the letter be made part of the record
of the November 27, 1984 Public Hearing/Board Meeting
considering adoption of these regulations.

Thank you for your assistance in this matter.

Sincerely,

W COMPANY

Dan M. Morgan,
Environmentalist

DMM/s1
enc: 1

cc: Jerry Bollen - Spr

feceived DTS

NOV 2 01984
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Weyerhaeuser Company
A : ,
P.O. Box 275

Springfield, Oregon 87477 °
A/C 508 .748-2511 ;

October 26, 1584

State Water Resources Controel Board
P. 0. Box 100
Sacramento, California 95801
“‘Attn: Harold Singer
Div. of Technical Services

Gentlemen:

Thank you for the opportunity to comment on the proposed Subchapter

.16 regulations concerning design, construction and operation of

underground storage tanks storing hazardous materials.

We have reviewed the comments submitted to the Board by the CMA.
We agree entirely with these comments and sincerely hope that you
will modify the rules accordingly. )

In addition, we are concerned that the proposed rules treat all
underground tanks the same, regardless of size, age, location or
relative toxicity of the contents. It seems absurd to us to re-
quire extensive groundwater and vadose zone Wonitoring for'a small
gasoline tank, for example. We do agree that these measures may
be justified in cases of an acutely toxic waste. In many cases,.
however, level monitoring with recordkeeping and notification re-
quirements should be sufficient to protect groundwater damage.

Weyerhaeuser Company operates 11 facilitiés in California with a
combined total of 35 underground fuel storage tanks., We are
greatly concerned about the cost to operate these tanks under the
proposed regulations. We estimate the per . tank cost for the Ffirst
year as follows: “'

5 wells and monitoring equipment - $30,000/tank
($100/£t @ 100’ in S. Calif.)

1 test bore & analysis - $22,000

Vadose -zone monitoring - $20,000

Level Monitoring - §5,000 per year

TOTAL - §73,000 or more first year per tank

k

s e e
L N



ST.U& WaTe€T KESOUICES GONUIrol Board ) T
October 26, 1984 ™ v

"l
»

Page 2

s

i

Tank Inventory: (1) 300 gal; (2) 500 gal; (9) 1,000 gal; N

‘ (6) 3,000 gal; (4) 5,000 gal; (11) 10, 000
gal; (1) 15,000 gal; (1) 30,000 gal.

This is a total cost of $2,555,000 or more to be born by our Callfor?

nia facilities to monitor all tanks regardless of size. Clearly thlsf_--

is an exorbitant expense when compared to the small increment in Lt
protection gained over a level monitoring program. i el
The expense is similarily excessive to replace these tanks with above-
ground units:

Cor - Abandon each tank:
Clean1ng—-~-1 ~~~~~~~ $3,300 b
‘ Slant Bore § Test--—$6 000 S
Filling----------~== --$1,000 —
Sub Total ©§10,300
New Above-Ground Tank
(average cost)----------$20,000 A
. ¢ 1]
TOTAL COST PER TANK: $30,300

TOTAL COST FOR 35 TANKS: $1,060,500

We hope that you will give these matters careful consideration and

urge you to modify the proposed rules as suggested by the CMA.

Slncerely, o
I aNara

DAN M. MORGAN
ENVIRONMENTALIST

DMM/pa

cc: Jerry Bollen (11) o
Floyd Smith (Alameda, Cal.) ’ C
Mike Zarate, John Catlin, Rich Memmer (Anaheim, Cal.) N A
Dar Rosito (Colton, California) B
"Douglas Amsden, Peter Kwoon (Dublin, California)
Dave Wardel (La Puente, California)
Rudy Espinoza (Modesto, California)
Bob Reese {(Ontario, California)
Russell Asp (Salinas; California B
George Gutman (Santa Ana, California) :

" (cont’d)




“State water HesourcestControl RBoard

October 26, 1984 - ™

¥
Page 3 ! .
‘cc: (continued) ; ' : ?
Paul J. Saure (Santa Paula, California)
Margie Friday (Vacaville, California) - ¢
Dave Nicholson (CH 3D 23) . :
Walter G. Paulson (CH 3 K 26) . —
Ray G. Westenhouse (WTC 1 B 34) - o
L]
b
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PERFORMANCE PROFILE OF
CONTINUOUS ELéCTRONIC LEAK DETECTION
MALLORY COMPO&ENTS
DIVISION, EMHART INDUSTRIES, INC.

The understanding of the reliability of continuous electronic 1eék detectiaon
equipmeht has perhaps been misunderstood by legislators, regulétors and users
in as much as continuous detection is a relatively new concept. By way cf.back_
ground, fhE'initiaT emphasis {n the United StateS'fdr.céntinuous detection Sys~
tems emulated from three different governmental agenicesﬁ The f%rst,SEfng the
United States Coast Gua;ﬁ which was concerned with detecting spills upon navi-
gable waterways. Second was the Mational Oceanographic and Atmospheric Adminf_
stration which was concerned with detécting maritime spilis outside of their |
three mile 1imit. The third was the Envirormental Prctéction Agency which was
concerned with detecting vistble spiils on inland waterways. The attempt to ¥
establish reliable detectors for these applications has generally been considered
to be a failure. What has transpired sfnée thesé”efforts téék-bTace, which was
in the mid to late 1970's, can only be reflected thirough the eyes.of'tﬁis.com~
pany and its efforts on behalf af establishing re1iable-1eak detectors. However, -

I am certain that other companies within this industry will have similar stories

to tell.

As a result of the unsuccessful attempts mentioned above, tﬂe Mallory Cﬁmponents
Division of Emhart Industries, Inc. began a feasibility study regarding the
development of underground 1eak“detection systems. Atfthat_time (1978), very
Tittle was known about migration of underground toxic substances. However, ‘

through extensive testing, by acguiring inputs from various governmental agencies
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and by dealing with independent hydrologists and;géoiogists, it was establishéd
that underground Teaks could be reliably detected with properly configured
equipment. HMallory tests in this regafd substantiated this opinioﬁ. Accordingiy,
a2 full blown effort was launched to meet the needs of this inddstry. It s
important to peint out that the desfgn of Ma11or§'s equ{ﬁment was from the
direct inputs of the eventual users, i.e., major oil campanies, chemica?‘manu~,
facturers and industrial corporations. Without detailing all of the background,
it should be poirted out that since this effort has-heen §aunched, there have
been Titerally thousands éf ﬁyccessfu] insta11ati6ns made throughout the United:
States to a very broad cross-section of customers. 1In tefal, this company. has
now Togged over 10.mi11ion hours of in-place operation fer its TeSk detection
equipment. In fairness, it must be mentioned at the Butséi of this effort

that thgre were certain deficiences of product design which became apparenf

to this company.- HéQeJer, in every case thase-prébTems were dealt with qu%cgjy
and correctly and are considered to be remedied within a1% present designs.

Perhaps the best ﬁhdication of these product improvements emulates from the

?

fact that most of our customers continue to purchase our product on a routine

arnd regutar basis.

Over and above that, it is this corporation's policy to maﬁnfain continuing
testing operations on all of its products in actual in-field coﬁditions._ Com-
bining the total of in-fie1a installations and company testing yields a fatlure
mode of less than 1/10th of 1% of a11-products manufactured and installed.
Installations of & more recent nature over the last year have exhibited a
failure mode of Tess than 1/10th of 1%. Hﬁjle I cannot speak for.other manu-
facturers of leak detection equipment, I think i1t importamt to point out tﬁat

Mallory and its affiliated companies have been involved in the electronics
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business for over 60 years manufacturing products which manifest themselves

in everything from radios to space shuttiés, from autocmobiles to weapons

systems and from computers tc telecommunications systems. Accordingly, we

are well positioned to understand what creates.electrical and electronic

failures and design accordingly.

Most instrumentation suffers from what istknowq as "infant morta]jty" which
means that 1T the product is going to fail, in most cases it will fail ear?y
in its:1ife cycle. Again, speaking only for this company, it should pointed
ocut that every piece of in;trumentation shipped has been tested‘undér
accelerated conaitions for a minimum of 100 hours, thus weeding out the early
failures which might occur. These tests are conducted in concert with }eQUired
incoming, in-process and quality éssuranpe checks- which are conduéted-dn a
routine basis. In addition, all products are,maguf&ctgred under controlied
conditions to prevent static -sensitive electronic devices from becoming

damaged by electrostatic discharge. Of perhaps even-more importance is the-

“fact that this equipment has successfully detected leaks from tinderground storage

facilities by a wide variety of users inCiuding oil companies, airports, trucking
terminals, semiconductor houses, public utilities and the Tike. - It should be

pointed out that we would not always be_informed of a Teak in_that this is
not the type of information that most people are wanting to broadca;t, gg@évef,

throughout a1l of the millions of hours of in-field operation, we have never

been informed that our equipment has ever failed ‘to detect a leak or spill.
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USE QF MOMIFTORING WELLS

FOR DETECTION OF LIQUID ﬁkZARDOUS MATERIALS
- SUMMARY

Deep or shallow inspection wells can monitor for the presence

+

of liguid hazardous materials.

Monitoring wells for the groundwater table should be considered

as a secondary means ‘for hydrocarbon detection.

e

Vadose zone monitoring wells are desireable as a primary moni-.
toring method.
Proper installation and site preparation guidelines can insure

product detection in the vadose zone.

\

Mathematical calculations or computer modeling can enhancé the

effectiveness of inspection wells.

Hydraulic conductivity and soil compaction will enhance the effec—
P :

tiveness of monitoring wells.

1
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USE OF MONITORING WELLS

FOR DETECTION OF LIQUID HAZARDOUS MATERIATLS

v

Inspection or monitoring wells to detect the presence of liquid
hazardous materials can be placed into 2 categories and analyzed

accordingly:
1. Wells which extend below the level of the grouﬁd—
water table.

2. %ells which do not extend to the groundwater table,
but are in the unsaturated zone, sometimes referred
to as the wvadose zone.

1

The information contained herein has been provided by wvarious

authorities and is footnoted accordingly.

1. WELLS EXTENDING BELOW THE WATER TABLE (ACQUIFER)

The position of the water table at any one location is revealed by

the level to which water rises in that particular well. The water

table is usually an undulating surface that conforms in a general
way to the topography of the land. The water table fluctuates
seasonally, rising during rainy seasons and falling during dry

periods.

"The movement of hydrocarbons downward to contact the water table
usually is the most hazardous possible result of a spill on land.
The degree of risk depends on the nature of the groundwater system

and the extent to which it is used.wt

lThe Migration-~of Petroleun Products -in the Soil and Ground-
Vater, American Petroleum Institite Publication No. 4149, Wash-—
ngten, 1972, p. 9. '
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"When free hydrocarbon reaches the capillary fringe and if tﬁe
volume is large enough, it first forms a layer of increasing thlcn~ 
ness under the influence of further descendlng hydrocarbon ''Phis.
exerts a hydrostatic pressure depressmng the groundwater surfaca;
Gravitational forces act to restore the initial water level and
cause the oil pancake to move out laterally in the same direction
as the'groundwater (Figure 1). As shown in the inset circle, the .
thickness of product iIn the well is greater than in fhe adjacent.

formation."

"This occurs because the layer of mcobile product in the capillary
zone is some distance above the water ‘table. When this product

encounters the open space in a well bore, it "pours" in and accu-

mulates on the water surface. 2As it accumulates, its weight begins

to depress the water surface. It continues to thicken until the
top of the oil 'in the well is level with the top of the oil in the
mobile layer in the acquifexr. Conseguently, any'estimate:of the

total spill volume based on the oil thickness in wells will result

~in a considerable overxestimate."

A mathematical derivation of this phenomena is Shown in Figure 2,

along with references. Because of this phenomena of magnification

2Protection of Groundwater'from 0il Pollution, CONCAWE Water
Pollution Special Task Force No. 11, Publication No. 3/79, 19793,
p. 15. : : : i

Underground Spill Cleanup Manual, American Petroleum Eéuip~
ment Institute Publication MNo. 1628, Washington, 1980, p. 11.
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Elementary considerations on the capillary pressures show that
the o0il layer thickness (H) measured in a borehole 1s generally
different from the thickness (h) of the oil layer above the -
water table, For example, when the free oil layer
(a) is relatively thin, but still continuocus, it follows]

H o H-a PO o-palg . . YO - SRS
_— = X o . . -

h h—a PSA {pW —pOlg PSA : ’ -
in which PEO and pOA : pressure differences (capillary

pressures) between water and oil :
and between oll and air respectively,
pYW, p0, pA density of water, oil and air
‘g : accelération due to gravity.
Although values of Pgo and PEA can be determined by experiment or ~
irom published data (Reference 3 ), more often than not
}%O t:PQA from which folleows that H may be roughly four times h,
Hence, any attemplt to estimate the volume of o0il spilled by
multiplying the area of free oil on the water .table by the-
thickness of the 0il layer observed in a well will: result in an
overestimate being obtained.

LY

-

REFERENCES

[T SIS

Williams, D.E. and Wilder, D.G. {1971). CGasoline Pollution of a ground- A
water Reservoir. A Case History. Groundwater, 9 (), 50-56.

Zilliox, L. and Muntzer, P. (1975). Effect of Hydrodynamic Processes on
the Development of Groundwater Pollution. Progress in Water Technologw,
7, (3/4), 561-568. .

Van Dam, J. (1947). The Higration of Hydrocarbons in a Water-bearing Stru:
In: The Joint Problems of the Oil and Water Industries, by Hepple, F., ed
Proc, Symposium, held at Brighton, 18-20 January 1967. The Inatitute of
Petroleum, 55-96,
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or amplification in tﬁe monitoring well, it is a good secondary
approach for detection of hydrocarbons on the water table. As
stated in Figure 1, the magnification of the o©il in the ground-
water well would be roughly four times the actual thickness
floating on the water table.

Figure 3 shows how a groundwater monitoring well, down gradient
from an underground tank, would detect a leak.

2. WELLS IN THE UNSATURATED ZOWD (VADOSE ZONE)

The nesd to detect hydrocarbons before they xreach the water table
has drawn interest to vadose (unsaturated) z&ne,moniforing; The '

vadose zone is the geological ﬁrofile from the ground surface to -
the upper surface of thg priﬁcipal water bearing strata. The water

bgaring strata is also referred to as groundwater or saturated zone.
The term "vadose zone" is pre;erab1e to tHe often used term "un-
saturated zone" for this region because saburated conditions are
frequently present. The term "zone of zeratiomn™ is also often

used as a synonym for vadose zone.™ |

0il spilled on undisturbed ground will tend teo simply move. down-—
ward, under the force of gravity, while spreéﬂing laterally to some
degree. The rate of movement depends on the wiscosity of the hydrao-

carbon and the permeability of the soil. If the spill is a point

]

4 . c .
“Constraints and Categories of Vadose Zone Monitoring
Devices," Groundwater Monitoring Review, Winter, 1984, p. 26.
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- would .still have a tendency to move laterally when the bottom of

source, as in the case of a leaky underground tank, the general
shape of the area of passage is a cone, modified by the nature

of the soil layers the hydrocarbon passes through (Figure 4).

In tha|ca3e of wells placed in the proximity of buried, underground
storage tanks, the permeability of the surrounding soil must be taken
into accounﬁ. "In a highly permeable straﬁum, the pénetration éf the -
bydrocarbon is mainly vertical; in a2 less permesable stratum, +the
capillary forces play a much lgyger role.and the peqetfa?ion is more
hoﬁizogtal. The vertical progression may be arrested if an impermeabie

layer exists in the path of the hydrocarbon.“5

An ideal way to monitor the sites of buried underground hydrocarbon

-

Storage tanks is to have the'monitoring wells located in the same

cavity or excavation in which the tanks were installed as shown in

Figure 5., If a leak were to occur in one of the tanks, the ‘product

vould move vertically until the concrete.slab-used Eor tiedowns is

reached. The concrete slab can be considered an impermeable bed or

lens, so that the product would have a tendency to spread laterally
until it reaches immobile saturation, or if the leak continues,

until it reaches and enters one of the monitoring wells.

'

If a concrete slab was not used in the installation, the product

the excavation was reached, although some vertical penetration would

5Protection of Groundwater Efrom 01} Pollution, CONCAWE Water
Pollution 5pecial Task rorce No. 11, Publication No. 3/79, 1979,
p. 15. '
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GENERALIZED SHAPES OF SPREADING CONES AT IMMOBILE SATURATION - . ."p

A — HIGHLY PERMEABLE, HOMOGENEQUS SOIL
B— LESS PERMEABLE, HOMOGENEQUS SOIL _
C — STRATIFIED SOIL WITH VARYING PERMEABILITY . | -~ .. i

REFERENCES

Awerjcan Petroleum Institute (API) (1972). The Migration of Petroleum
Products in the So0oil and Groundwater. Principles and Countermeasures.
APT Pyblication HNo. 4149, p. 8.

CONCAWE Water Pollution Special Task Force No. 11,  (1979). Protection of
Croundwater from Oil, Pollution. TReport No. 3/79 p. 12.
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continue in this case. "SPILLED OIL COMMONLY MIGRATES ALONG

ARTIFICIAL FILLS, SUCH AS PIPELINE TRENCHES, FOUNDATION FILLS,

AND UTILITY CONDUITS, IN A MANNER SOMEWHAT RELATED TO ITS BE-
HAVIOR IN NATURAL SOILS. SUCH EXCAVATIONS OFTEN ARE BACKFILLED
WiTH MATERIAL MORE PERMEABLE THAN THAT EEMOVED. THESE EXCAVATIONS
CONSEQUENTLY OFFER A MIGRATION RQUTE OF MINTMUM RESISTANCE, AND
ANY FLUID WILL TEND TO MOVE ALONG THEM MORE RAPIDLY THAN TﬁROUGH

NATURAL SOTLS."°

These claims can be further substantiated byranalyzing the in—A
dustry standards when ténks are installed. “Backfill below,
around and above tanks should be clean, noncorrosive'poroﬁs
materizl, such as clean washé& sand or grave} foé stgel tanks
énd, for FRP ‘(fiberglass Feinfﬁrced plastic) tanks, must be in
accardance with-manufacturer”s specificaﬁion."7

"Fiberglass reinforced plastic (FRP) tanks should be installéd
using hedding and backfill of either pea gravel or stone/gravel
crushings. I1f pea gravel is used, it must be clean naturally

rounded aggregate with a mix -of particle sizes with dilameters not’

less than 1/8 of an inch or more than 3/4 of an inch. If 'stone/

6The Migration of Petroleum Products in the Soil and Ground-
water, American Petroleum Institute Publication No. 41489, Wash-
ington, 1972, p. 9. '

7Ihstallation of Underground Petroleum Storage Systems,
American Petroleum Institute Publication No. 1615, Washington,
1973, p. 4. :
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gravel crushings are used, they should be washed and free flowing,
with angular particle sizes not less than 1/8 of an inch nor more
than 1/2 of an inch."8
With these facts in mind, please reference the fables‘in'Figure 6,
giving representative values‘of hydraulic conductivity (often
refered to és permeability). The numbers show that the least
resistance to the movément of liquids would be in coarse, medium
or fine gravel. The best situation would be 1f the excavation

were made in clay, as its permeability value would glassify it

as an impermeable lens, so that at the transition interface between

the gravel and the clay, the only movement of leaking product

would be in a lateral direction, towards the monitoring wells.

-
. v

The next closest porous sﬁhstahce to gravel, as shown on the

_table, is sand. Sand has a permeability of l/lOrto 1/4 that of
gravel,- so that even in a.gravel/ééﬁd‘interface, the latetal_mOVe~
ment will be cqnéideraﬁly §reéter in the gravel than the vertical
movement in the sand. In the éase of underground leaks, this would
insure that the migrating product would reach the inspection well(s)
located within the confines of the burial cavi%&- The product mi-
gration and penetration of*spilled product into the soil is a func~-

tion of the.volume discharged. The vertical component is due to

gravity while the horizontal component is due to capillarity. For

gRecommended Practices for Underground Storage of Petroleum,
New York State Department of Environment Conserxrvation, Albany,
ew York, 1984, p. 31. -

t
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nepresentative Values of Bydrauldic Conductivity

{afrexr Morris and Johnson, 1967)

Hydraulic
: Conducrivity, m/day Type of
Material ft/day wn/day Measurament
Gravel, coarse 490 150 R
Gravel, rmedium 850 . 270 7 R
Gravel, fine 1,500 450 - R
Sand, course 156 . 45 R
Sand, mediun 40 '12 R
Sand, fine 8.2 : 2.5 R
Silt a ©0.62 ©.0.08 o
Clay : 0.00066 0.0002 H
Sandstone, Tine-grained ; .66 0.2 v
Sandstone, medium-grained 10 3.1 v
Limestone - 3 S 0.94 V-'
Dolonite 0.0033 | 0.001 v
Dune sand 66" , 20 v
Leess ' T 0.26 0.08 v o=
Peat , : 19 ‘ 5.7 v
Schist ) o ' I OQ?G o ) 0.2 e
Siate 0.00026 0.00008 v
Till, predominantly sand™ - 1.6 . 0.49 . . R
Till, predominantly gravel 100 30 R
TuEf _ 0.66 0.2 v
Basalt . .G.033 0.0L v
Gzbhro, weathered I 0,66 _ . 0.2, \i
Granite, weathéred . '4.6 1.4 ) v

aH is horizontal hydraulic conductivity, R is a repacked sample,
and V is vertical hydraulic conductivity.

*

FIGURE 6
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a major leak the capillary forces play a much larger role than
gravity and the s0il penetration is more horizontal. In a small

leak this penetration will be more vertical.

While the mathematics of hydraulic conductivity prove that
properly installed monitoring wells will contact and colléct
spilled proéuct, it is recommended that good businesé practices
be considered in areas where soil perme 11ty is very high.
For example, underground tanks should never be left: to "Ifree
£loat" in sandy excavations as settling and othexr hydraulic
pressures will cause the tank to shift and possibly rupture.
_Normally, tiedowns and concrete slabs are used to provide sta-
bility which.fuithér serves to channalispilledupxoduct towards

the monitoring wells. y -

. CONCLUSION : - : S . R

The use of wells to monitor for hydrobarhéns oﬁ the Qétef Eable
should continue to be used as a secondary means to detect hydro-—
carbon leaks. Such wells would also serve double~duty as they
~could then be used w;th pumps to form cones of oepre551on to con-—.
tain the leaking product until recovery oPeratlons could be put

into effect. o ‘

The primery methods of monitoring should be in the vadose zone in

order to detect the hydrocaxrbon leak as close to the point source



as possible. Monitoring in the vadose zone requires that each
insktallation ge evaluated individually, in a*retrofit situation.
whén ﬁhe geology of the area and the mechanics of the tank in-
stallation are considéred, it will insure that the leéking products
will find their way into the monitoring wells before they reach

the water table.

If a concrete slab was used in the tank installation, it would
act as an impermeable laver, inhibiting vertical movement and

forcing lateral movement to the wells.

What if the installation did not use a concrete slab for the
tank tiedowns? The next besik situation is where the tank exca-
vation is in a clay soil, and no concrete slab exists (Figure 7).

Again, the monitoring wells extend several feet below the gravel/

clay excavation interface. 7Using the values from the permeability

table mentioned previously, the clay soil is considered to be a
continuous impermeable layer, and again would iﬁhibit vertical move~—
ment of the'leaking hydrocarbon and force the lateral movement

+towards the wells.

The least desirable situation is shown in Figure 8. Here the
excavation is in sandy soil and no concrete slab or other impexr-
vious barrier e#ists. Looking at the permeability values of
gravel versus sand, the mobility of the hydrocarbon in the gravél

backfill will be 3.5 to 10 times faster than in sand. Filgure 8
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The maximum depth of penetration can be estimated from the
following formula?

1000 V

D=%% =k

where I = Maximum depth of penetration, m
V = Volume of infiltration oil, =3
A = Area of' infiltration at surface, m2 : :
‘R = Retention capacity of soil, in litres per cubic metre (i/m3)

"k" is an approximate correctiom factor for various eoil
; viscosities

k

It

0.5 for low viscosity petroleum products, e.g. gasoline

- k = 1.0 for kerosine, gasoil and products with similar
viscosities
. k = 2 for more viscbus oils such as light fuel oil.

Typical values for retgntion capacities of porous soils are
given below; .-

. Typical Values for Retantion Capacities of Porous Soils are given below {ref. 9}
R ) - i i L
Sail Qi Retention Capacity :
. . l/m3 '
Stons, coarse gravel _ - b
Gravel, coarse sand 8
Coarse sand, mdium sand 15
Medium sand, fing sand 25
Fine sand, silt 40
—t
+5
REFERENCES '
. 1. CONCAWE (1974). 0il Spill Clean-up Manual. CONCAWE Rep. Yo. 4774,

The Hague. :

Figure 9
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depicts such‘a situation, where the vertical movement bf the

. leaking product is moving laterally in the more parméable gravel‘
backfill; towards the monitoring wells. Refering back fo'Figure 4,
we seé the same situation depicted in Example C, where product‘ié

passing through stratified soil with varying permeability.

rirnally, one must address the detection time of monitoring wells.
The rate of movement of leaking product will be a function of. the

size of the leak, and the residual saturation of the tank backfill.

The residuai saturation is defined as the minimum contént which a
fluid has_to attain in order to ﬁove'iﬁ,a porous ﬁedium {or alter—~
natively, the threshold below which it is no longer able to move).
1t is a non-dimensional pérameter, and caﬁ be expresséd as retention
. cépacity R. | Figure 9 gives the mathematical formula for determining
retention capacity, as well.aé typical’Yalues_fér various types of
soil.
Let us take an example and plug in. the values in the for%ulg in

Figure 9. Assume a leak rate of 2 gallons/day of gasoline:

Accumulation in 1 day = 2 gallons = 0.008 m3"
Accumulation in 1 week = 14 gallons = 0.053 m3
Zccumulation in 1 month = 420 gallons = 1.59 m3

' 3

It

Accumulation in 1 yearx 5040 gallons = 12.08 m

The above accumulations would be the volumes of infiltration (V).

Assume an area of infiltration (A) of 1 m2 (point.source tank leak)
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and compare the penetration depth of soils composed of stones and
. . course gravel against fine sand to silt type soils. Faollowing are
the calculated results: ' -

DEPTH PENETRATION

Time Pericd | . Stone, Coarse Gravel : - Fine Sand, Silt
1 day 3.2 meters (10.5 ft.) | 0.4 meters (1.3 ft.)
1 waek . 21.2 meters (69.6 ft.) - 2.7 meters (8.7 f£t.)
ke mbnth 1536 meters (2086.7 ft.) 79.5 meters (256-8 £t.)
1 year 7632 meters {(25,040.6 fﬁ.) . 954 méters"(BlBO.l Ft.)

Again, notice the large difference in depth of penetration, because
of the increaéed-mobility of.product in gravel versus sand. These
calculations show thatlwhen spiliéd producﬁ'travels thgéugh gravel
and hits sand, which is less ‘porous, .a form of barrier isfcreated

. and increased horizontal migration will take place. The less permeahle

the barrier, the greater the hoxizontal movement.

The use of wells for monitoring-for gazardous‘chemicals is fast
becoming an accépted discipline. Combining geology, hydrology, and
computer technology, several groups are attempting to carry the
state-of-the~art one step further Ey:mathematicallyxdefiﬂing the
many variables involved in groundwater modeling. These basic
coefficients are then measured in the field for a given geographical
location and then inputted into a personal computer using special
software. The software gives a two ox Fhree~dimeﬁsional display

0f the movement of hazardous . products through the.vadose zone aﬁd

on the groundwéter. Figures 10 znd 11 show a two-dimensional dis-

. play of a ficticious spil_’l‘ and -the spread of the plume over a
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//////////EQSIC.TRQNSFDRf CDEFFICIENTS\\\\\\\\\\

TRANSMISSIVITY (GFD/FT) = 3S0000 GFB/FT
STORAGE COEFFICIENT = .01 T
HYDRAULIC CONDUCTIVITY = 1000 GFD/SC.FT.
FOROSITY = .72 ' :

LONGITUDINAL DISFERSIVITY= 20
TRANSVERSE DISFERSIVITY (FT)= 5 -
RETARDATION COEFFICIENT = 1.2 FT
REGIONAL X FLOW (FT/DAY) = 1
REGIONAL Y FLOW (FT/DAYI= 1

////////////////////////\\\\\\\\\\\\\\)\}\\\\\\\\\\

-

///////////////////f/PQRTICLESQ\\\\\\\\\\\\ﬂ\\\\\

FARTICLES IN A RECTANGLE.

COORDINATS: - :
LOWER LEFT CORNER_ (X,Y) = O , O FT
UFFER RIGHT CORNER (X,Y) = 100 , FT
- NUMBER OF FARTICLES = 10 ’
. TOTAL SYSTEM FARTICLES = 10 - ' '

NANNNNNNNNNNNNNNNNNSS SIS PSP 1700070774000 0077
L7277 7777777277/7777777/FARTICLE MAFFTMNGYVALVURMALANNAANANANANAY,
MAP WINDOW LOCATION
LOWER-LEFT COORDINATES = O , O FT
UFFER~-RIGHT COORDINATES = 100 , 100 FT
CELL -SIZE (CDX,CDY) = 100 , 100 FT ' :

SIMULATION TIME = O DAYS
O

100
€

(~1:PUMEING. WELL, —2:INJECTION WELL) | | -

\\\\\\\\\\\\\\\\\\\\/////////////////////////

Figure 10
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and compare the penetration depith of solls composad of stones and
course gravel against fine sand to silt type soils. FPollowing are
the calculated resulis:

DEPTH PENETRATION

Time Period - Stone, Coarse Gravel " Fine Sand, Silt
1 day 3.2 meters (10.5 f£t.) 0:4 meters (1.3 ft.).
1 week 21.2 meters (59.6 ft.) - 2.7 meters (8.7 ft.)
1 month "$36 meters (2086.7 Ft.) 79.5 meters. (260.8 £t.)
1 year 7632 meters C25,040.6_ft.)- 954 meters’ (3130.1 £t.)

Again,jnotice the large difference in depth of penetration, because
of the increaéed-mobility oflproduct in gravelfvaréus sand. These
calculations show that when spilied produéf fravels_thfough gravel
and hits sand, which is leésvporous,.a form.of‘barrigr,is created

and increasad horizontal migration will take place. The less permeable

thea barrie:,‘the“greater the horizontal movement. '

The use of wells for monitoripg:for.hazardous chemicals is fést
becoming aﬂ accepted discipline. Combining geclogy, hydrology, and
computer technology, several groups are attempting to caﬁfy thé
state-of-the-art one step Ffurther by mathematicélly defiﬁing the
many variables involved in groundwater nodéling. These basic
coefficients are then measured in the field for a given geographical
location and then inputted into a_persogal computer using special
software. The software gives a two or three-dimensional display

0f the movement of hazardous products thréugh the vadose zone aﬁd
on the groundwater. Figures 10 and 11 show a two-dimensional dis-

play of a ficticious spill and the spréad of the plume‘bVer a : '



ey ',;".'__ Thae
AR

o =y . 400 -~ HO0 B SO 1000
S Y S AP o““""o_"“"o“”*"o*“““o”"“”o”““'$
- so0! O O 0 O 0 0 Q O 0 0 o
800 o] 0 &) 0 O 0 0 Q 9] 0 ]
TO0) Q ] &) Q Q O G 0 o o 0
LO0 L 0 0 ) o Dﬂf,»w;r”_’wfrff 2T O O
500! o 0 0 072 1 = = o o 0
400! o O 23 = 1 ) . 0 0 o
Z00 | o) o—"x 5 3 -z’f/,D//’jéf 0 O o
200 ) 0 .~ 1 5 = 1 e () O O ) 0
/ -
100y 3 4 2 Q ”/’; O O o} 0 Q
¢ 5 2 - O 0 0 0 0 0 0 )
(—1:PUMPING WELL, —2:INJECTION WELL)
NANAMNNNNNNNNNNNNNNNNL S LIS 2777727777007 7070777
'RESENT SIMULATION TIME. = 400  DAYS
INCREMENTAL SIMULATION TIME = 120 DAYS
DHAX = 100 FT
NE= &0
R | i ] ] | i i i
!
—

Figure 11

e R R AN e

Trdy s

ot i e ST U RS

N o rrE Uiy 2l T ST
e R TSR e Py T gt R ¥
Y D L T o’ - ' J

LIS RN S Ao U I N

B,
2

e

eI,



LT o Contacet ' [ Moari Mames Mooed moca} "“m*c"
P:‘-a_\ futhor{s) Address i(Last Uodxzta) Cescriction Procassss Koy
.11 (s santstrem D F.Washburn hY-DPRY To predict trzasieac, advacticn G750
H.P_Foota Battalla Pacific.®Y Lahs |{1378) thres~dimsnsicnal dispersicn
. 2.).5yma ?.0. 8Box 559 movement of raaic- diffusicn
ffchiand, YA 55352 nuclices and othap adsarptica
cantazinants in cecay
< saturatetfunsaturared chemical
Aquifer Syste=s rzactions
ion exchance
diszolution
srecipitazion
2 |R.G.Baca fockwell Han¥ord FECTRA A two-dimensisaal,ver— [advaction Q790
Operaticmns (13977) tical ~odel Us siou- dispersion
.0, Box 250 Jata stzady cor umsteady |diffusion
Ricnland, WA 59352 transpsrt for 2 given acgsarpticn
velocity field in daeay
satuyratad or wasatura~
ted porous mediy
3 |H.C.Burkholdar {#ati. Energy Softwarn GETQUT Ts pradict migraticn advection 2080
A.0.Claninger Cantar® {1979) af radfoauclides To disparsion
W.V.Demiar Arganne Matl. Lahoratory biospher® using a diftusion
G.Jansen 9700 5. Cass Avenus Steady-state, SGme- adsorpticen
Pl Licdall Argonne, TL  &0439 Ganegus, isatropic, ion excnanga -
J.F.Washburn Tel: 312/972~7250 saturatad moceld of - decay
- the- grosphers f
4 L_A_Davis wWaste and Land Systens, szspy” A transient (low wmodel 2dvecticn 1 2e9g
Inc. . (1980) o simulate wartical
1501 Lemay Ave, , Stz 207 - seepaga from-a
- Ft. Coltins, L0~ 80524 tailings Impouvscment,
: ‘including saturated/ )
) unsaturated. med2ding »
. : of izpennchent with
. - { Viner, and underiy-~
’ ing aguifer
8 1J.0.Cuguid G.T.Yen Gissolved Transient, twa-dimen— advection 2530
H.Pasves fzk Ridgs Hatl. Lab. Constitient }sicpal medel for «<al~ dispersion
' Enviropmental Sciences Transport cualation eof vartizal di?fusion
Givision Coge sglutes franspor< adsarptian
0ak Ridge, TH 37830, (1378) through porcus media dacay
Tal: §15/574-7235 with given vo¥ooily ' ~
field
& {G.R.0ut: gurzau af Reclamation Salt Trans~ {A transient ome— fon exchangas |2950
H.}. Shaffer U.S. Depr. of Interior port in ¢imensianal, westical reactians
W.J. Hoare 715 5. Tyler, Sulta 201 Irrigated. sizuiatien of soivie
Azariile, TX  7910X Soils Transpert io ThE an
(1976} saturated 2on=, Coupled
with a4 cheaistry medal
L VT FDLR.Frisdrichs 1D R.Friedrichs pCP An advective mrunspert- }agvecticn 2110
C.R.Col= attzlla Pacific KWW Lahs | (1377) mage] which caiculates .
R.C.AMmetT P.0. Box 599 tines of travei and
Rictiland, YA €g9352 paths aleng an uncza~
Tel: B09/376-8628/8451 fined aguifer by given
: fotencial surfzcz
E {5.K.Cuota Unfv. of California DavIS/ Three~dinensiaonz¥, un- agvectian 1550
YR Tanii at Davis FEZD itzacy wodel for pre— cityusion
J.H, Luthin Land, Air & Watar Resour. |{197%) dicion of pieromerric
Watler Science & heag eanc salt rrans-
Engineering Sectian port in large, matura].
. Cavis, Cx  S5835 rulti-aguiter Sasing
T2l 916/752-0452 :
. Figure 12
BRI SR ATV T L rrrte FPPECN P YTV g A L2 B R e AT S '_MM&M%‘"’WK"“’-vi’-'—'““"""‘:‘"'“’ﬁ"'—‘;‘—v’“‘“"wtuhw"""'""




USE OF MOHTFPORING WELLS

FOR DETECTION OF LI1IQUID HAZAPDOUS MATERIALS

' L1
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FROM:

SUBJECT:

ARTICLE 1

BACKGROUND :

RECOMMENDATION:

I.

{ #/76 %

' MINUTES OF THE BOARD OF SUPERVISORS
OF SAN BERNARDINO COUNTY, CALIFORNIA-

October 29, 1984

H

FAZLE RAB QUADRI, Senior Executive Analyst
Board of Supervisors Government Relations

COUNTY POSITION ON PENDING STATE REGULATIONS

L}

Submit copposition, support, or amendment,
recommended below, to draft regulations
implementing AB 1362 relating to underground
storage of hazardous material.

as

Assembly Bill 1362 chaptered in law during

the last legislation session requires the

state to develop 1mplement1ng regulations.

These regulatlons will have direct operational
and cost impact of San Bernardino County as the
local enforcement agency in the management of

hazardous mater;als

EPWA-EHS expresses the following concerns and
makes appropriate recommendations' to protect
the health, safety and environment as well as
address technical requlrements, compliance
capabilities and costs.

Section 2611. Clarification of exemptions for
Counties or Cities with ordinances adopted prior
to January 1, 1584.

Section 2611(5). Delete -- Storage of hazardous
waste stored at a transfer/storage disposal

facility presents as much threat to groundwater

as any other tank and, therefore, must be called _
upon to meet monitoring and construction standards.

Section 2611 (b). Add ~-- Definition of sump,
separator, and separator sumps which are not
considered underground tanks for the purpose
of this ordinance.

cC:
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Page 2
October 24,

(CONT'D}

ARTICLE 2

ARTICLE 3

ARTICLE 4

1984

Section 2620. Motor wvehicle fuel should be
defined by constituents of produce, not
accordlng to use.

Section 2633(f). Specific threshold limits
must be added. Some leak detection will allow
1-1/2 to 3 gpm leak before flow restriction or
shutdown occurs which would result in a sub-
stantial release over a period of time.

Section 2634 (c). Because of high initial costs
of permanently installed monitoring systems and
the unknown reliability, local government should
be allowed to set its own monitoring guidelines,
taking into consideration depth to groundwater
and contents of wvessel. Perlodic testing could

be performed by qualified testing firms.

Section 2634-(c). Monitoring systems must be
checked and calibrated semi-annually because of
unknown reliability of such systems.

* Bection 2640(g) Groundwatet assurance well can

provide a conduit through which hazardous sub-
stance may flow and enter groundwater. Drilling
through impervious layers or drilling to sub-.
stantial depth may nullify use of vadose zone
wells because groundwater may be contaminated
through assurance wells before vadose wells at
30" to 50' can detect contaminants.

It ig strongly suggested that Sectlon 2640(9) be
deleted. ‘

Section 2642(4). . Product-tight testing is
expensive. The beneficial aspects of yearly

tests must be balanced against the costs.

Both vadose zone monitors and tank tests should
not be reguired to detect leaks. Testing on a

two to three year basis should be considered.
Logglng of yearly reports and monitoring by local
agencies will lncrease personnel cost resulting in
higher fees. '




Page 3

Octobexr 24, 1984

ARTICLE 4
(CONT'D)

ARTICLE 5

ARTICLE 6

ARTICLE 8

ARTICLE 9

II.

ARTICLE 10

Section 2644 (e) (3) (A). The possibility exists
here that a highly contaminated sample near a
leaking tank may be compromised by other samples
from non—leaklng tanks:at the same site. Decision
to composite samples should be made on site-per-—
site basis.

Section 2644. Add -~ Background samples are
needed to make determination of site contamina-
tion versus natural hydrocarbon in soil. -

Section 2645(h). ILocal agencies should be given
power to determine whether continuous, weekly,
or monthly monitoring is justified dependent on
tank constructicn and environmental factors.

Section 2647. Delete -—- See Section 2640(qg).

Section 265Ll. Any release from a primary.container
must be reported to a local agency. so that
mitigation and repair measures can be approved.

" Section 2661. Evidence shall demonstrate to the
satisfaction of the local agency that no signifi-
cant,contamiﬁatién - 0f soil or groundwater has 7
taken place. 'Such evidence shall be demonstrated
by appropriate soil samples or other approved
technigues.

Oppose Articles 8, 9, & 10 because these artlcles
allow the state to .impose surcharges on local
activities and to levee fees for administrative
variance based on local need. This is inconsistent
with the original intention of AB 1362.

Section 2682. Site-~specific variance should be
made at the local level by local agencies.

Section 2691. Delete -- Local agencies must
have the capability to address local consider-
ations without bearing an undue financial burden.

Section 2711 (c). San Bernardino County is.

opposed to Section 2711l(c) as it would impose

a State surcharge on local government activities.
Section 2711(c) is also in direction opposition

to California Health and Safety code, Chapter 6.7,
Section 25288, which exempts those cities, counties,
or cities and counties, which adopted an ordlnance
prior to January 1, 1984.
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211 East Ocean Boulevard . N .

Long Beach, California 90802 i Mr. Harold Singer

Phone (213) 437-8117 _ k : : State of California
(209) 252-9252 - . Water Resources Control Board-
' Technical Services-

‘Underground Tank Program

901 P Street

; - Sacramento, California 95814

‘
g

] , November 19, 1984

Subject: Response to Draft underground tank storage regulations

Dear Mr. Singer:

My comment refers to section 2648 on page 4.75 No. T regarding the
qualification of field personnel for the logging of borings, sample
collection, and field supervision. Although ‘our -firm utilizes
reglstered engineers and geologists for both field work and field
supervision tasks, we also -have quallfled ground-water hydrologists to
perform +these tasks. These are individuals with advanced degrees (at
éf*least a Masters of Science) in hydrology from our country s foremost
- Funiversities and who possess extensive field experience in all types
"7'“"of"h ground-water and soil contamination  investigations. our
. ground-water  hydrologists, are trained wusing the uniform soil

classification system but beyond that, our entire profession has been. .

*, dedicated to ground-water related, especially ground-water
contamination, dinvestigations. Our only. short coming is that our
degrees state Masters of Science in hydrology rather than geology or
engineering thereby preventing our timely registration in one of these
categories. These individuals are much more gualified to perform and
supervise the types of work described in this section of the
regulation “than registered engineers or geocloygists who do not have -
practical experience in ground-water and contamination investigations.
We believe our ground-water hydrologists are well qualified to perform

contamination investigations related to underground tanks after all, -~

the main purpoSe of the regulation is to protect our states wajor-
source of drinking water. ; : - v

My proposal to the Water Resources Control Board is that in addition
to individuals you have qualified that profe551onal ground-water
hydrologists with a minimum of 5 years experlence, and trained in the
‘uniform soll . classification be also included in this section of the .
regulation. :

Thank you very much for reviewing and considering my comments.

__gingerely, -

Michael dian .
Principal -
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" November 20, 1984

P

Senator Ken Maddy ’ ' ' _ - o .-
1060 Fulton Mall, #1310 ) o o ‘ oL
Fresno,,California 93721 . o - Lo

I write to you to oppose the rewulatmons proposed by the- State Hater .
Resources Control Board for implementing the provisions of Bill 1362
concerning the underground storage of hazardous materials. These
‘proposed regulations go far beyond the jurisdiction granted to the
Board by Bill 1362. .

I suggest you see to it that this Board not become a law unto itself
and that serious consideration be given to alternatives that have
been presented to the Board by operators of underground storags
facilities® ’

30856 EAST BEHYMER AVENUE, CLOVIS, CALIFORNIA. 93612 -:- PHONE (209) 299-6450




LT e St November‘ 1sth 1984»

i Senator Ken Maddy T

& 4 2 e

1060 Fulton Mall ”1310
Fresno Ca11f 93721 :

ance once agam. N

My area of concern this t1me is d1rected towards the p0551b111ty of the_ a«.?-:;
regulations that the State Water Resources Control Board may implement -

because of the passage of the Underground Storaga of Hazardous Substan—- ; }
ces Act b1]1 #1362 R LI '

. i - ‘._,,_ o
- - . o
fry

As I fee] certa1n you understand vie cannot afford more regu?amqons of
dubjous value and of an expensive nature.” Many of us in business today '
are having.a very difficult time keeping the doors open, the employees
paid, and meeting our other costs. _As I read. the numbers there are 83 .
million people working in non govornmant jobs versus 79 million gett1ng o
govarnment checks. . co. - - .. TR

ey

Your help in contro111ng any unnecessary ru1es and costs in any and alt -
areas will be most apprec1ated and may help us stay viable as a prof1t
producing tax pay1ng ent1ty _ - . -

-
- ' Tm

51 re1y yours, g

- i
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Del Rey, California-93616 - _ Lo
Phone (209) 445-1574
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November 21, 1984

The Honorable Ken Maddy - . . L R o
1060 Fulteon Mall, #1310 _ L. B . -
Fresno, CB 93721 L. N e . :

RE: ADOPTION OF PROPOSED REGULATIONS GOVERNING UNDERGROUND
STORAGE OF HAZARDOUS SUBSTANCES BY THE STATE OF
CALIFORNIA WATER RESOURCE CONTROL BOARD

Dear Ken:

It has been ' recently brought to my attention that-
the CA. Water Resource Control Board is considering passage
of new regulations  that would regquire the installation of
leak detection devices for underground full storage- tanks.
The proposed leak detection devices and methods proposed by
the Board would be very expensive for us to comply with.
The cost would be especially burdensome at this tine,
considering +the state of the farm economy, but the worst
effect would be long term. If these requlations are passed
into law; growers like us would be forced, in some cases, to
abandon our storage facilities rather than comply and make
us more dependent on the major @ refineries and their
distributors for a reliable, competitively priced supply of.
fuel. ~

I am in favor of protecting our enviroument, however
I feel a more reasonable and less costly plan is needed. I
solicit your effort to get involved in this issue and voice
your opposition to the proposed requlations.

incerely,

Dennis K. Metzler

DKM/ j1

GROWERS - SHIPPERS ~ DEHYDRATOHS
Peaches - Plums - Nectarines - Grapes - Apples




Original Comments 181-190

Index to Rulemaking File Underground Storage Tank Regulations Title 23, Waters
'Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank
Regulations 1385 ’
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" understanding that the Board's proposed regulations are going beyond’ the < "
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Coltfomza State Senate: .’
71060 Fulton Mall, #1310

At has }-ecenﬂy heen brought to my‘ ottentlon. that certam. regulo.ttons -czre bemg
proposed by the State Water Resources Conirol Board in_order-to zmplement BIII
"~ 1362 regarding momtormg underground storage of hozardous substances.. It is my ‘

‘origingl intent of the original bill and lmpOslng controls whtch szL be
dsztcult 1)“ not lmposmble, to ‘meet.’. T-TslT o . T

...._..--_»--...._.‘_4-, e ',—
T :.,N.- 2T e -

" The proposed regulatzons mclude the cleaning up of "hlstoncal releosas""and -
requiring expensive monitoring methods for tanks over a year old. They also’ -
call for a stx—month lmplomentotmn mstead of the orlgmolly mtended fwe-year

tlme—;rame. R PR ST IR

P - - -

I would greatly apprec;ate your help in snemg thot these regulotlons remain in-

the context originally intended by Bill 1362. The expense incurred. io ST
busmesses Izke mme If the proposed regu!atlons are :mplemem.ed could be greot

- - .,._'- - -

Thonk you, Senator Maddy, for your tzme cmd effori: m tms rﬁotter. TR
Smcerely “ ;
brrold Stegel ~. .- LT
Vice President ST Lt
R CEL T N Cab e
O Wor!derVaHey W Brcmclof Wester*t Hospttalzty

e i g i i qaEET Tl ahon e (200 TRT-I55T
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Noﬁeﬁb&r 16, 1984

State Senate.

Ken -Maddy™ . o ,
1060 Fulton Mall #1310 SR T ,
Fresno, Ca 93721 o : : ' B s o

Subject: Adoption of proposed regulations governing .
. underground storage of hazardous substances : L -
by the State of Calif. Water Resource Control '
Board. :

Daar Mr-;Maddy;

We are concerned about the above regulatidn and how it will
affect our business. We are 2 small tractor dealership
with underground diesel fuel 2nd gasoline storage  -tanks lo—
cated on our property. BSeveral years. ago these.tanRS'Were.
purchased and installed. All .the necessary permits and in—
spections were made to insure we complied Wlth curreat reg-
ulations. .
The finanecial impact of $100,000.00 to $200,000.00 clean up -
of 2 "historical release' would be -devastating to guxr bus-
iress, . ’ . .

1t is also our comcern that the regulations should not go -
beyvond the jurisdiction granted to the Board by Bill 1362

or its intent. '

Sincerely,

niltip Tert
Secretary/Treasurer
PT/dr




S B o I A
UNDERGROUND TANK REGULATTONS

SYNOPSIS: - )

. Some mdtor vehicle fuel tanks would be subject to lesser ‘
requirements than other tanks under the regulations as prOQOLed
(see page 3.1 Section 2630(b) of Article III}..

Because telephone company ewmargency engines are not moator _
vehicles the regulations that apply to retail gasoline service
stations would moL apply to ‘telephone company tanks. ™ Pacific -
Bell has approximately 625 tanks that would cost rate payers a
minirum of $2.000 each (%1,2%50,000.00 total) to retrofit. The
company seaks to change tnhe definition of motor vehicle Fuel - |
tank to include emergency engine fuel Tanks, which wouid inciude
other uttllt1es. hospltals and safety organizations suﬂh as. B
police and fire departments.

PACIFIC TELESIS POSITION -~ AMEND

RATIONALE: : . : ' :

The proposed underground tank xegulations'a e primarcily de31gﬁed
to prevent contamination of the ground and ground water by
intercepting hazardous and toxic waste before the waste escapes

_ . containnent.

Extending the exception intended for gasoline service c‘tadt:n.ans
to telephone company emergency engine fuel tanks is canslstent
wvith the purpose of the regulations.

The proposed regulation distorts the statutory language. *“Tanks
for motor vehicle fuels® is the 1anguage usad in the enabling
statute (Chapter 1038 of 1984 Sections 252%(a)(7) and 2529(b}(3)
of the Health and Safety Code).

The proposed regulations change the statutory wosding "tanks for
motor Vehicle fuels" to "moter vehicle fusl tanks" Thoreby
changing the meaning from the contents of the tank to what the
contents of the tank are usgsed for. This 1is Pleur from the
definition used in the regulation: -

“iuiotor vehicle fuel tank' means a tank that contains a
product which is intended to be used primarily to £uzl motorx
vehicles." ’ : o

Adding the below amendment will include tanks used ta fuel
gstationary engines used for standby emnergency povar.

-

re




SUGGESTED AMENDMENT:

On page 2.1 of the proposad regulations after 1line 17 insert:

»Phis definition includes tanks used to fuel stationarcy .
internal combustion engines for the purpsse of.providing . .
standby power to service facilities including, but not

timited to, hospitals., utilities and safety organizations.® . .

| : ) g o
CONTACTS: :

Gregyg Cook (918) 325-7943 ' o
Tom Moulton (916) 325-7573 T
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_ BUILDING OWNERS AND MANAGERS Assocmrm;\. e ~ OCC
SN _ oax;mxn/ms; BAY d |
; 1412 BAOADWAY #229 . &5{” AT — A C""‘Z"f

; | OAKLAND, CALIFOANIA 94512 L J (% -
-~ - ’ -

. . - PHONE B33-8785 . % } 544 -

=, L

Mr. Michael A. Campos
Exscutive Ditector _ .- . . T _
State Water Resources Control Board ‘ oo . T
901 P Street s ) - :

Sacramento, CA 95801

Re:t TProposed Regulations Coverninz Underground
) Storage of Hazardous Substances -

Bzavr Mr. Canmpos:

Per enclosed photo copy of latter received this date frem Elmer

Johnson, Executive Vice President of Building Owners & Managers

Assoclation of San Francisco, BOMA of OaLland/East Bay wishes

to express their concern on behalf of their membsrship we the
. abcove captioned proposed resulation.

Ty

P

e request that we be given time to work with our building owners
and managers in our area and then combine our fiandings with the
other associations so we can at least have ths opportunity to impute
our views. :

e also request that we be mailed the reoulatlons in thﬁ¢r rev1sed
form as soon as they are available.

Very truly yours,
. I

- [ ] / -
My

<t

GCeorge E. Valentine, CPM,EPA ’ .
Eszcutive Secretary/Treasurer .

CEV:h : . ) . _ -
encl. '

eceives pis, . -

nov 688




EDWARD G ZELINIRY
PRESOENT

KATHMOND C MANN
VICE PRISLOZNT

ROBERT SERINHEM
TREALTEZR

ELMER C JORMION, PFPA
EXECUTIYE VICE FRISIANT

DIECTORS

JAMES B BROMIEMA
FOHN T e VAIES
HINRY W £HLERS
CLINN R, ELLINGION

FOSERT M. CILMORE, I8, RPA

Pt et A el U et i L L SR TELE e T il i e Th e

DAVID L HARDIN, REA
€ RAY M CULLGUGH
MICHAEL ] MSTLEND
FOSEFMIF MURRY
EDRIARD MYILL,

’

Gi:.tohfe.r 30, 1584

Hr. Michaal A, Campos L N - "‘f

Exacutive Director : SR )
State Water Rasources CO%»VO‘ Board LT | .
gof ? Sbra»z o . - T ) . )

Sucraﬁanto, Califarnla 95301 .- , c

Dear Mr. Compos: R _ . | _ o

- Bes  Proposed Regulations Governing Undarground
Storags of ﬁazardous;Suhst,ncuf ' -

Pursuant to our October 22nd letter to Hr. Harold Slinger {copy attacked},

Bullding Cvmers and Henagers Assocliation of San Francisco respezstfully

requests that we be granted at lsast €0 days to study and evaluats tha

perQJEd hazardous substance siorage regulatieast  In view of the fage
that we never recelved notice of the propossd reguiztions and pubi!a
hearing, we trust that you will grant us our request. |

Hundreds of office bulldings throughout the State'tbhid be affected by
tha State Water Resources fontrol Board's proposed regulations, and 1t

" is vital that we be given ths oppartunity to determing ths potentlal

impact to the members of our Asscciaticn.

Wz want to be sure that we hava tha opportun!ty to partitipata fully In.
the drafting of these regulations.

Thank you for your con;sd:xa?toun

ELAE
) EV.CCU'@.IV&: Vitk Prasident
EGdslg e _ :
cc:  Linda Stockdals Brower, Director ' - Tl
0ffice of Administrative law
BOMA - Los Angelos
BOHA ~ South Doy
BOMA, - Oakiand
TBOMA - Orangs County
BOMS ~ Sasn Dleyo

o L R et .
- e e e+ am i




hLandells Aviation,,

? g;é?zfzsr‘

"

November 30,-1984

State Water Resources Control Board -
Paul R. Bonderson Building '
801 P Street

Sacramento, Ca. 95801,

Attention: Mr. Harold Singer
Technical Staff

Re: Underground Storage Tanks
Dear Mr, Singer:-

Having attended your hearing and board meeting of November 27, 1984
I wish to voice my concern regarding the proposed new regulations
for underground storage tanks.

Please take the following suggestions into consideration with your
study group:

1. The tank registration law is a very BIG first step. Keep the
intent of co-operation and the law rolling, but do not lose
sight of the financial and logistical problems for the majority
of tank users, mainly the "small business" people.

2. For leak detection start with the method now being utilized by
most tank owners, which is <inventory reconciliation. This
method will at least get the program started and under some
control. '

3. We have underground tanks, as fuel is our lLifeline. We also
have another lifeline, a water well. We need both, and are
very concerned about possible leakage. We do not intend to
pay for our fuel to contaminate our water or anyone elses.

1 feel that if common sensge is éﬁﬁlied the program will work.
Respectfully,

Palm Springs Aviation, Inc.
dba: Landells Aviation

e B
.D. Fandells

President. DEC 6 1984

c.c. Assemblyman Byron Sher
Mrs. Carole Onorato

Received DTg

Division of: Palm Springs Aviation, Inc.

69873 Silver Moon Trail ~ Desert Hot Springs, California 92240
Phone (619) 329-6338

-2
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ARTHUR H. & JEAN STEFFENSEN A/ FE

PUBLIC AGCOUNTANTS

7469 S. TEDAR AVENUE !

. FRESND, CALIF, 93725

11/19/84
KEN MADDY o

1060 FULTON MALL, #1310
FRESNO, CA 93721

Dear Mf; ﬁaddy:

We are concerne§ aﬁoﬁt the proposed regs that
go far beyond the jurisdiction.granted to the Board
by the recent passage of the Underground Storage of
Hazardous Substanqgé Act, We feel that the regs:
should not go beyoﬁd the Jjurisdiction graﬁted to the
Board by Bill 1362 or its intent.

The financial impact on small business and the -

individuals with underground storage tanks.if the

!proposed reésdwere put into:effect would be a great

injustice., - ‘ _— '
Thank you for your time and concern in ‘the

above matter.

| Very truly yours,

|

PHONE 266-2997
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\ CALIFORNIA -
SOGIETY OF
PROFESSIONAL
ENGINEERS

\IOUNDIC 1A,

\ A4

1007 - 127h Streer Suite H  Sacramento, California 97814 Telephone (910) 442-1041

NMovember 29, 1984

Michael Campos, Executive irector
Water Resouwrces Control Board

1414 Ninth Street

P.3. EBox 100

Sacramento, LA 25814

Dear Mr. Campos:

The LCalifornia Society of Professional Engineesrs recognizes
the necessity of establishing regulations o control leakage
of hazardous materials from anderground storage facilities in
conformity with legislation AB 13462 {(Bhar’d.

. CBPE exupresses a concern, however, regarding the application
af a standard set of regulations to all locations and
conditions. CBPE respectfully suggests that in the interest

of good economy, monitoring and control regulations be
tempered to the specific site'ronditions . and potential for
=2 —— atverse sffects on the water transport. For ssample, a low
population desert location which might have no adverse
etfects on water transport would be subject to a different
set of controls and monitoring procedures than would be
another site with a high potential for contamination of the
environment., Thus, the principle of "Engineered Storage®
might be applied to diverse sites leading to a considerable
economic savings while still preserving the integrity of the
enviironment.

Since WOVOLETS
g pe /) Yenvingy ff .

Beorgé Hadna, Jr.f PE, Chairman
CSPE Hazardous WaSte Committees

cc: Assemblyman Byron Sher received DIS
Ram Singh, FE; President 84
Orville Faul, PE, Vice Fresident North DEC 129

. Members of the Hazardous Waste Commitise
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E3YONCOMPANY, USA

P.O.BOX 4388~-HOUSTON, TEXAS 77210~-43338

TMENT
NGINEERING

November 21, 1984

Mr. Harold Singer

Division of Technical Service
State Water Quality Control Board
P. 3. Box 10

Sacramento, CA 95801

Re: Proposed Underground Tank Requlations
dated November 9, 1984

Dear Mr. Singer:

Please consider the following as Exxon Company, USA comments on the November
9, 1984 proposed Subchapter 16 regutations for ‘underground tank storage of
hazardous substances. .

Exxon supports the -comments submitted by the Western 0i] and Gas Association
("WOGA"), In addition to the WOGA comments, Exxon believes there is a need to
revise Article 4, Section 2644 "Inventory Reconcillation”. As written, the
requirement to deliver motor fuel into a storage tank during a period -of "no
tank....withdrawals" or to take before and after retail meter readings will
have the effect of shutting down a service station for approximately 1/2
hour. The shutting down of a retail 'facility will inconvenience the motoring
public and cause a loss of revenue for the small businessman operating the
facility.
We agree with the objective to verify that the delivery bulk hauler has
unloaded the full quantity which will be entered 1into the inventory
reconcillation calculations. Exxon has conducted inventory reconcillations at
some 7,000 Tlocations annually over the past five years and offers the
following three alternative procedures which are +taken from the Exxon
"Driver's Guide for Operating Delivery Motor Vehicles™:

Received DTS
DEC 121984

A DIVISION OF EXXON CORPORATION
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Mr.

Harold Singer -2~ November 21, 1984

Page 5-4; procedure #9:
Alternative #1

Always ask the customer to visually check the liquid Tlevel in each truck
tank compartment against the capacity marker. ¥This verification of
quantities by the customer is still encouraged and permitted even when
vapor vrecovery 1is required. Any discrepancy should be noted on the
delivery manifest by both the customer and you. (If local laws reguire
dry line calibration of compartments, the customer should check Tliquid
jevels before compartment emergency valves are opened.) Make sure the
customer closes and Tlatches all dome™ covers after checking the 1liquid
fevel. Failure to close the dome covers will render the vapor recovery
system inoperative and will result in violation of EPA regulations.

Page 5-8; procedure #25:
Alternative #1 (con't)

Make sure the compartments involved in the delivery are complietely empty.
Invite the customer to verify receipts by opening the dome covers and
having him visually check the compartments for compiete drainage. Dome
covers can be opened after unloading even where vapor recovery is
required, as no appreciable amount of vapor is iost. Or, if the customer
prefers, he can verify receipts:

Alternative #2

e by watching the last of the product flow through the sight glass gauge
in the tight-fill elbow while the unloading valve is still open.

Alfernative #3

e or, after unloading hoses are disconnected, by momentarily cracking
open compartment unloading valves fo see that there is no product flow
from the compartments. Always place a bucket under the valve being
cracked open to catch any drippings.

We appreciate the opportunity to comment on the proposed regulations and _are
prepared to provide additional input as required

SDC:

bcce:

Sincerely,

S. D. Curran
vks

R. R. Eaton
G. S. Hagy, Shell 011 Company



E3ZON COMPANY, USA,

BOX 4388~HOUSTON,TEXAS 77210-4388

THENT
NGINEERING

January 16, 1985

Mr. Michael A. Campos

Executive Director Received DTS
State Water Resources Control Board
Division of Water Quality JAN 1 71985

Paul R. Bonderson Building
901 P Street
Sacramento, California 95801-0100

RE: Proposed Regulations Governing Underground Storage of Hazardous Substances

Honorable Board Members:

Exxon Company, U.S.A., submits the fo]iow1ng comments to the proposed

regulations_(revised and published on January 3, 1985) 1o be'cons1dered for

: adopt1on at the January 18, 1985, Special Board Meetlng’

Exxon supports comments made by the Westérn 0i1 and Gas' Assoc1ation (NOGA)
Of special significance is the need for adequate pub]1c comment time, an

inconsistency with state legislation and the manner, in which the proposed
regulations usurp local community rlghts wh]Ch were prov1ded for in 'state f, 5
legislation. - ”

Ne do not agree that the recent Board revisions incorporated in the .current
proposal address comments received nor could they be anticipated from the
original text, as stated in the State Water Resources Control Board
transmittal 1etter dated January 3, 1985. For example, the proposal addresses
less than 50% of the WOGA comments submitted. Also, of some 4,000 printed
Tines contained in the text of the proposal, some 40% contained recent
revisions. To address all comments and incorporate significant revisions,
there is a need for the Board to provide adequate review time and the

" necessary public hearings.

The proposed regulations contain inconsistencies with state legislation. For
example, on page 6.10, Section 2663(a) a new addition is the vacuum testing of
a tank after any repair. While Assembly Bi1l 3781 provides for a requirement,
"to determine whether the interior-coating process has bonded to the wall of a
tank." vacuum testing is not a valid test for this purpose. Attached is a
Tetter from Tankology, a company which spec1allzes in tank testing using a
vacuum system. The letter states that, "an unbonded area of even a square
foot would not deflect or distort under vacuum," and, "the expoxy (liner
itself would not rupture." Another reguirement in the proposal to certi$y\?he
material and 1ining process meets this legislative requirement. Therefore,™
the vacuum testing requirement should be deleted. ™~

_ A DIVISION OF EXXON CORPORATION




st Rt HE_ :
: | ﬁy TANKNOI—OGI TELEX 037-3336
16900-107 Ave.  Edmonton, Alberta T5J 2S1 PHONE (403} 483-3506
P.0O. Box 2405

april 6, 1984

3

Mr. Paul Meli
Bridgeport Chemicals
- 2610 North East 5 Avenue
- Pomraneau Beach, Fla, 33064

Daar Mr..Meli:

Thank you for your telephoné call expressing interest in Tanknology's Vacutect -
System for detecting leaks in underground fuel storage tanks. The enclosed -
brothures presént a general overview of the process and eguipment we employ.
At the present time we are providing the testing service odut of our Edmonton,
Alberta facility using our personnel. We have operated in California under -
contract during the past year and are presently negotiating with companies
in the United States who wish to operate on both a naticonal and a regional level
using their own operating personnel. The major advantage to this mode is the

. reduction in travel sa.nce the equipment will be based in each major city and
den¢oyed as requlred to best serve that area.

The brochure indicates that the process is ope wherein an instrumented probe is
lowered into the bottom of the tank via the 4 inch f£fill pipe. An umbilical cable
extends from the probe to tlhe computer in the testing vehicle. The cable entry
to the tank is sealed using an inflatable double acting seal. The probe is a
stainless steel cylinder 2 inches in diameter and 20 inches in length which
‘contains a hydrophone, a pressure (absolute) sensor, and a water level detector.

A vacuum pumping system, which is in a compartment on the side of the vehicle,
is connected to the tank vent line.

The operators console now indicates the absolute pressure at the tank bottom.
Thig is the sum of the ambient air pressure and of the head of the ligquid in the
tank. e.g. if the tank contains 8 feet of fuel, its pressure head is 3 P.S.I.G.
The Pressure in the ullage above the fuel (the tank does not have to be filled for our
( test) is incrementally reduced to the point where outside air will be forced in
through a hole in the tank. If the hole is at the bottom of the tank we would
redyce the ullage pressure by just over 3 PSI.

As air. enters the tank through a leak, bubbles are formed. The bubble increases
in size until its bouyancy overcomes the surface tension of the fluid., At this
point it detaches from the tank wall and as it rises it undergoes a volume pulsation
. of constant fregquency. The frequency is inversely proportioned to the size of the
‘ hole or fault, thereby providing some indication of the magnitude of the leak.
This oscillation’ or pulsation is not to be confused with bubble repetition rate
which increases as the delta P across the hole.

P e tae wh v




Mr. Michael A. Campos -2~ January 16, 1985

The proposed regulations unreasonably and totally usurps local community
programs, which was not the intent of state legisliation. For example, Santa
Clara County HMMP's are no longer valid since arbitrary revisions have been
made (e.g., requirements for ground water deeper than 45 feet have been
revised to 50 feet and there now is a 100 feet ground water depth criteria).
Of significance, the accepted Santa Clara vadose or ground water monitoring is
now an and. This represents arbitrary rulemaking, with no experience
available to justify the actions.

There is a need to develop reasonable regulations and protect the nations
ground water. If regulations are not reasonable they will be difficult to
implement and not accompiish their stated purpose. As a result, time and
gxperience is needed to develop these regulations, and we believe the State
Water Resources Control Board should expend the effort necessary to fully
address all issues on behalf of the public.

Sincerely,
S. D. Curran
SDC: im
*2941¢g
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Mr. Paul Meli . S -2- : : April-6, 1984

- If there is a leak in the tank it may be detected in fifteen to thirty minutes
or whatever time is required to produce the necessary pressure reduction in the
ullage. If the tank is located above the water table the above mentioned bubble
signature is the.prime indicator that the tank is unsound.

In.a great many installations the tank may be located in a high water table.

If the leak is situated where there is saturation of the back fill, air and water
will be drawn in through the fault. At the commencement of the test, the water
level sensor 'indicates - (at the operators console} the amount of water ﬁresent. If
water is present, the operator is alerted and the test may be. extended to about two
hours. The sensor detects and prints out the changes in water level every minute.

fThis is the secondary mode by which leaks are detected.

It will be noted then, that tank dimensional changes are of no conseguence in the
Vacutect system, nor is it affected by trapped air, barometric fluctuations nor by
the most critical parameter > temperature. Further, the process is not defeated by
changes in the hydrostatic balance (water versus fuel) which can and do baffle
volumetric loss and hydros;atic testing methods.

' The Vacutect process has been developed and refined over the past several years by .

Athabasca Research Corporation Ltd. and is available through a wholly owned subsidiary,

Tanknology Ltd. Our operators participate in an intensive training program at our
dedicated test installation, classrooms; and "hands on" experience in the field.
To date the majority of our work'is in the United States, where we have contracted
in the Chicago area, and on the west coast from Los Angeles to Vancouver, B.C.

This description-indicates what the Vacutect System is designed to do. In the

San Jose area some confusion'is evident in that there is a requirement to test the
epoxy linings of repaired tanks using a slight vacuum with the empty tank. Our
test eguipment would be able to develop this vacuum in the tank and would safely
reduce the pressure by the required 5.5 inches of mercury, however it will require
from 20 to 60 minutes of continuous pumping {depending on the tank size). TIf the
pumping is.now discontinued and the vacuum is maintained for the "reguired one
minute" this will prove only that there is no large leak in the tank. A small leak,
in the absence of fluid would not significantly alter the indicated internal
pressure. BAlso this test would not provide any indication of the strength, cure,
or bonding of the epoxy coating.

In the event that a large hole existed in a tank it would not be possible to draw
the vacuum since- the rate of pressure reduction is a function of the pump size and
we would be unable "to keep up"” with the incoming air.

If a tank has been relined with epoxy, and assuming that a hole of .125" in the

steel- shell had been overlooked and not patched, the external pressure that will
be applied to the epoxy will amount to a total of .033 pounds. This pressure is
too insignificant to affect the epoxy coating in any way.

.



Mr. Paul Meli - -3 ' April 6, 1984

Let us again assume a half inch diameter hole that had not ‘been plugged prior

to epoxy coating. Under a- vacuum of 5.5 inches Hg the total pressure on that
area of epoxy would be only .54 lbs. which would be insufficient to flex the
coating.

Yesterday, I received a call from Mr. Jim.Campbell who represents the California
Service Station Assoc. BHe had been given the impression that the application of
a vacuum would cause a pealing away of a poorly bonded coating. I advised Mr.
Campbell that this was not possible and that ah unbonded area of even a sguare
foot would not deflect or distort under vacuum. If a poorly bonded coating exists
in the area immediately surrounding an unplugged hole in the steel shell, the
differential pressure across the epoxy (inside to outside) might cause a slight
flexing of the epoxy. The epoxy itself would not rupture and upon return to
normal pressure or when the tank is eventually fiiled with product there would
be no indication of the flewure. )

I have suggested to Peter Jones, in San Jose, that the tank could be put under
51mnle air ‘pressure (3 1bs. ) as per the first part of the post coating test and
then filled with product for the final leak test using our Vacutect system. I
am not conviriced that he recognizes the advantages.

If the franchised applicators of the epoxy coating have reason to suspect that
some aréa may not have a perfect bond they can readily test that area locally

by applying a common suction cup (3" to 4" diameter such as used on some car top
carriers) to ‘'the suspect area. The cup can be moistened with glycerine to ensure
that is excludes all air and thereby maximizes the pull.

In summary:

1. A vacuum test on an emgtz tank provides no useful 1nformatlon on the bondlng
‘of the epoxy coating.

2. A vacuum test carrled out after the tank is refilled with product will prov1de
a final test on the 1ntegr1ty of both the steel shell and the new coating.

3. The Vacutect will prove the integrity of the sealing of the hatch cover.

As previously mentioned we are negotiating with pecople in the States who are
interested in purchasing the company and marketing the patented technology right
across the country. This will be superior to our present:limited operating mode
where we have to send our operators and equipment out of the Edmonton plant.

-

-
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Mr..Paul Meli -4- ' April ‘6, 1984

If yvour further interest extends to some form of participation in this process
or the company, we would be pleased to discuss it at length, since we have no
firm commitments on its sale as of this date. ' .

Yours sincerely,

~

N
(oot € il oo v

T. Bdwin Adams,
President.

TEA:dg
Enc.
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Union Oil

2340 Wyndham Lane
P. O. Box 698
Redding, CA 9600L
December 6, 1984

Harold Singer

Water Quality Control Board
Division of Pechnical Services
P. C. Box CA 95801

Dear Sir:

The proposed regulations governing underground storage of hazard-
ous substances, such as motor fuel, are not fuhctional in northern Cal-
ifornia. ’ :

They do not take into consideration the small businesses with 1,000
gallons and smaller storage. For example, we have small "mom and pop'
retall and grocery stores in outlying areas. They generally are locat-
ed off The major highways and provide food and fuel for small farmers
and ranchers in the rural areas. These outlets sell anywhere from 2,000
to 9,000 gallons per month. These propoged laws are cost prohibitive |
for these type of people. It would be & hardship to.these areas if these
retail stores were forced 'to ‘close,

I feel that the proposed laws should exempt the existing storage |
tanks 1,000 gallons and smaller, -

- Possibly new tanks, 1,000 gallons and smeller, installed after this
law goes into effect should have some type of inventory control that
could be audited by the state to insure that the tanks are not leaking.

. . - " Sincerely yo .
I

Nick Porter
Union Oil Distributor

¢cc: Honorable Gene Chapie
Congressman o
Honorable Stan 3tatham
Assemblyman

decaividn win

DEC 101984



Warm personal regards,

LES H. COHEN & ASSOCIATES

1121 L Street, Suite 508, Sacramento, CA 95814 Bl (916) 441-7011

¥

November Thirtieth
Nineteen Eighty-Four

Ms. Carole A._ Onorato, Chairwoman S
and Members, Water Resources
Control Board o
901 P Street -
Sacramento, Ca]1forn1a 95814

Dear Madam Cha1r and Members:

The attached mater1a1 you may have a1ready seen. - But the 1etter
from Modoc County Superv1sor, Lestey Chace may have arritved’

“too late to.be -included in the records for the prev1ous hearing
-on QOcotober 23, 1984, - - .-

I would appreciate it if this material would be a‘métter of record”
in.connection with the impiementation of AB 1362: -

_LES H'.: COHEN

LHC:1rb -

cc: Lesley J. Chace, Modoc County Supervisor™

Recewed DIE

DEC O "

SPECIALISTS !N GOVERNMENTAL 3 EXTERNAL LIAISON SERVICES
Los Angeles Office: Caitornia Federat Plaza, 5670 Wilshire Blvd., Suite 2580, Las Angeles, CA 80036

v e e me o . JEen e e n—



Original Comments 191-200

Index to Rulemaking File Underground Storage Tamnk Regulations Title 23, Waters
Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank
Regulations 1985
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October 22, 1934

State Water Rasources Contrsl Beoard
P.0C. Box 100
Sacranaentoe, CA 95801

RE: Public Comments Regarding Adoption of Proposed Regulations
Coverning Underground Storage of Hazardous Substances

The Modoc County BRoard of Supervisors want to go on record as
supporting legislation to protect the groundwater of the State of
California. However, we strongly oppose racent legislation
implementing regulations to control Underground Storage of

. Bazzardous Substances becaunse of its impact on Modec County and
other rural counties in the State of California.

Modouc County has discussed, in dapth, the issua of underground
8pills of hazzardous substances. There isg no evidence that any
wadergraund spills have odgourad in recent years., Alsn, wa fael
strongly that with the limited number of undarground tanks in
Modoc County other methods, rathar than costly and frequant
monltoring, can be established to safeguard our water originating
in these Ruval Counties. The estimated numbsr of undarground

"~ tanks in Modoc County was 170 as of May, 1984 and inciudsd home
heating oil tanke (now excluded from monitoring regulatiocns).

The proposed regulations would require Modoc County to charge
excessively high permit fees to cover costs for administrating
the program. We propose charging approximately $150 per tank
annually. This will significantly increase problems in & high
unamployment County of California. Gasoline tank owners in
local gas stations and bulk plants will be forced to lay-off
emplovees, limit hours of service and limlt pay rates for employees.

A large percentage of tanks in Modoc County arae owned by government
agencieg including: County of Modoc, City of Alturas, Modoc County-
Schools, USFS, BLM aad CDF, Private industry will have to baar '
the cost of monitoring and administration of these government
tanks if Modoo County is going to operate a cost-effective State

. mandated program,
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Additionally, there Are no menitoring companies loncate
County. We are aware thait such aompanies are opsratin

in Mo
Ain th:

oo

&Q
e

&
.Bacramento area, Howevar kiis is 300 miles from Alturasg and Xaodoe

]

County. No feaszability study hss besn cgonducted to dstermine
costs in contracting wlta a monstc*lnq company, however, with the:
distanca JnVOIVEd wa would spaculsta that this would place an
a2dditional and very costly barden on all tank cwners.

There has bzen discussion ryregarding allowing smaller rural counties
to entesr Joint Powars agresments for administration cof implamentation
of permit programg for underground storage tanks storing hazardous
substances, This would not ba a cost affective method for counties
to initiate because of many of the reasons statad above,

Thank vcou for allowing Modoc County to gubmit thiz tastimo
your'gib‘ic heariag on Tussday, Octobar 23xd. lsdoo County ogt“
of frzervisors i1l asgtat, in sny way possible, in implemznratlon
of vagulations o gafeguard Califorala’s water howevar we cannoh
support ragulaticns ghat anduly burden private industry or tha
taxpayers oF Modoe County.

Sincersaly,

MODGC COUNTY BOARD OF SUPERVISORS

Supervisor Third Distrinst

wiht Lhs
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- ! IOHN B LANAGUE MAXINE MADISON
. ,
- Cedarvilie

MELVIN "Andy” ANDERSON
Ahuotas

County Cieth
and

Clerk of the
LESLEY CHACE

. Alturas MODOC COUNTY BOARD OF SUPERVISORS
MW “Mickes™ JONES Box 131
Alluzas ALTURAS, CALIFORNIA 96101
JOHN L COULSON Jﬂr l{ ({f Sl{pﬂ 17 SOrS {916} 233.2215

Tulelake

May 18, 1984

Member Counties _
Northern California Supervisors Ass'n.

P.0. Box 463
Redding, CA 96099

Dear Supervisors;

AB 1362 (Underground Storage of Hazardous Substances) has caused
much discussion in the rural counties in the past few weeks. There
is some confusion and uncertainty, and inconsistency in who should
be appcinted as the designated agency and how to implement this

. ~ legislation.

I am very concerned about this State mandated local program and
the ability for our county to cover all program costs with the
permit fee. Initial evaluation shows that with our very limited
number of underground storage tanks and the unreasonable amount of
money we would need to charge it would still be impossible for us
to recover all program costs,

Modoc County Board of Supervisors have not taken any action yet re-
garding this, however this is an agenda item for our May 2lst Board
meeting to reguest some assistance from our legislators.

I have already discussed .AB 1362 and the several other Assembly-
Senate bills with Assemblyman Stan Statham and Senator Ray Johnson
and expressed my concerns.

I will propose to the Modoc County Board of Supervisors that we
regquest thé legislature to consider an exemption from implementation
of this program in the rural counties until the guidelines have been
clearly outlined and programs are well established in the larger
counties where significant problems occur with the storage of hazardous
substances.

Secondly, I feel that there is a need for some subvention funding (in
a similar way to the Air Pollution subvention funding) to help the

. rural counties implement their programs. To substantiate this request,
we will send a cost analysis for our program to our legislators.
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GEN. ENGINEERING CONTRACTORS
FRESNO

3220 W, Belmont Ave. * P.O, Box 4347 Fresno, Calif. 93744-4347.
Phone(209)2751361 s

’ . License No. 257817
November 26, 1984

State Senate
Ken Maddy

1060 Fulton Mall, #1310 ’ .
Fresno, California 93721

Subject: Adoption of Proposed .
_Regulations Governing
Underground Storage Tanks

Gentlemen: F ‘

1t hes come to this company's attention that the subject regulations are
about to be adopted. As the proposed regulations are 'going to cause heavy
expenditures on the private business sector, it seems rather counter-productive
that the corrective measures and new controls must be implemented in six '
months, rather than the five years the state impact study recommended. Business
in California is only now beginning -to recover from several years of financial
precariousness. Large unbudgeted expenditures on an immediate and short term
basis would have serious financial implications.

The proposed six month compliance period leaves no 'time to develop other
alternative solutions. Some of the proposed measures have not even been field

tested yet!

Apparently the State Water Resources Control Board is expanding the scope of
the Hazardous Substances Act to cover past "unauthorized releases," while this
company's understanding is the "act" is designed to monitor and detect problems

now and in the future.

This company is as interested in protecting the environment as you in the
legislature are, however, it-makes-no sense whatsoever to kill-off the business

and individual that will pay for this program.

You are strongly urged to carefully review the proposed State Water Resources
Control Board regulations and.really determine if the legislatures intent hasn't
been carried far ‘beyond +dits original scope. Let's redirect the board's activities
to the jurisdiction to which it was intended rather than the carte-blanc power

it seems to believe it has.

Very truly yours,

GENTZ CONSTRUCTION CO.

hn Gefitz
President-Manager

JG:FI:jr



HYDRO-FLUENT, INC.

Subsurface Monitoring Technology t_'_—/

December 12, 1984

Water Resources Control Board
P.O. Box 100 . .
Sacramento, CA 95801-100 : .-

Attn: Mr. Harold Singer

Subject: Underground Tank Monitoring Program

Case History
Transamerica Delaval
Vernon, California

Dear Mr. Singer: ) .

Although | was unable fo attend the public hearings on the Water Resources Control Board
guidelines for imptementation of the underground fank monitoring legisiation, it has come

to my attention that some misconceptions may exist with respect to the cost of implementing
a continuous electronic underground tank monitoring system. Therefore I am enclosing a case
history of the investigation, design and installation of a monitoring sysTem for Transamerica
Delaval in Vernon, California.

SCOPE

The subsurface monitoring investigation consisted of the following tasks.

A. Preliminary Investigation

4.

B. Leak Detection System Installation

t

Review available ground water reports geologic maps and construction plans
to determine ground water dep’rh and subsurface conditions.

Conduct site reconnaissance to locate tanks, piping and appurfenun’r structures.

Analyze the field and review data and prepare a report permtmng to:
a. existing soil and ground water characteristics;
b. leck detection system design and installation specifications.

Submit report for approval by cognizant agency.

Layout the locations of the subsurface leak detection devices in accordance
with the report specifications.

Install subsurface soil gas wells by slant drilling fechniques where applicabte.

Supervision by certified engineering geologist to evaluate whether past leakage
of the tanks has occurred. A Sierra Monifors combustible gas detector and Draeger
tubes were used to determine the presence of motor fuel vapors.

Install a flush-mounted, access box at each well location.

1162 N. Kraemer Place ¢ Anaheim, California 92806 » 714/632-6751
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Water Resources Control Board

December 12, 1984
Page Two

B. Leak Detection System Installation (con't)
5. Install a combustible gas sensor in each well at a depth of 12 feet.
6. Connect the sensor to a LeakAlert alarm panel.

7. Provide start-up and testing services for the leak detection system.

FACILITY DESCRIPTION

Type of Facility - Light Manufacturing.

Location - The site is located at 32! [ Fruitland Avenue, directly northwest of ’rhe intersection
of Fruitland and Alcoa Avenues.

Surface Improvements - The underground storage fanks are located south of the main building.
A gasoline pump and service island are situated above the tanks. Adjacent to the service
island a concrete pad overlies the tank excavation with asphaltic concrete paving comprising
the remainder of the parking area.

Underground Storage Tanks

Layout - The two gasoline storage tanks are situated side by side with the long axis
paralle! to Fruitland Avenue. The tanks are both 8000 gollon capacity and reportedly
measure 8 feet in diameter by 22 feet long. The location and configureation of The tanks
are shown on the Plot Plan, Figure I.

Construction - The tanks are reportedly of standard cylindrical steel construction w:’rh
an exterior bituminous coating.

Contents - Both tanks contain unleaded gasoline.

FIELD EXPLORATION : ‘ '

Magnetometier Reconnaissance - A Schonstedt Instrument Company Model GA-52B
Magnetic Locator was used to approximately locate the underground tanks, piping and other
subsurface structures. Since the magnetometer does not detect nonmagnetic materials

such as copper, brass, aluminum, plastic, wood, etc., the survey does not locate all subsurface

obstructions at the site.

Ground Water Exploratory Boring - On the basis of discussions with the City of Vernon personnel,

. review of available ground water data, and inspection of nearby water wells ground water was

determined to be at depths below the surface of greater than 45 feet and therefore no ground
water boring was required.

SUBSURFACE CONDITIONS

Soil Description ~ The site is underlain by alluvium of Recent Age. The alluvium consists of
mixtures of sand, silt and clay with sand representing the predominant grain size. The

alluvium is present o depths in excess of 200 feet. Two to five feet of fill overlies the alluvium
at the site and consists of a clayey sand with isolated bricks, concrete and asphalt fragments.

Ground Water - During discussions with personnel of the nearby Alcoa plant it was indicated
that three borings have recently been drilled to depths of 90 feet within 2000 feet of the
subject site. These borings did not encounter ground water. In addition, ground water contour
maps for 1983 compiled by the Los Angeles County Flood Control District indicate that the
ground water surface in the vicinity of the site is approximately 230 feet below the surface.
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Water Resources Control Board
December 12, 1984
Page Three

MONITORING SYSTEM

General Description - The subsurface monitoring system al the subject site is intended to
detect the presence of combustible vapors in the soils adjacent to and below the tanks. As

a consequence, it is not necessary to detect a concentration of liquid product in.a ground
water well. This is particularly significant for areas with deep ground water and granular
soils, where liquid tank teakage would not disperse laterally toward ground water wells located
at the periphery of the tanks. However, vapors are laterally dispersive and can be readily
detected in soil gas wells, The components include subsurface soil gas wells, access boxes,
combustible vapor sensors, and a LeakAlert alarm panel.

System Components

Soil Vapor Wells - A two inch diameter PVC soil vapor well, perforated from 5 to 20 feet
below the surface, was installed vertically, as shown on the Plot Plan, Figure |. A graded -
sand pack was placed around the perforated section of each well and native backfill was
placed around the solid section. A concrete encasement was contructed o seal the probe
from surface infiliration and to provide a base for an electric access box. Details of the
probe installation are presented in Details A and B, Figures 2 and 3.

Soil Vapor Sensors - A remote, long-life metal-oxide semiconductor (MOS) capable of
sensing many combustible and toxic gases, and organic vapors was installed in each seil
vapor well. The sensor leads are sheatherd in PYC and all connections are watertight.

Alarm Systems - The alarm system consists of a Model LA series LeakAlert manufactured
by Universal Sensors and Devices, Inc. All the components, except the sensors, are housed
inside a NEMA type 4 enclosure. Each channel is independently controlled with a single
PC board module. Each PC board is equipped with a green LED power on indicator, and

a red LED alarm indicator. Both LED indicators are visible from outside the electronic
enclosure. Each PC board is also equipped with an alarm setpoint trimpot, and a push
button switch to test the electronic circuit. Interfaces between the sensors and the
electronic control modules are facilifated with FM certified Zener safety barriers.

When the signal of a given channel exceeds its preset level, then its red alarm LED will be
activated to indicate the alarm status. In addition to the visible indicator, an qudio buzz
alarm will sound to alert the leak status. A switch is provided to silence the buzz alarm
when needed. -

COST SUMMARY ; ' -

The costs for the investigation, design and installation of the monitoring systems are outlined
below.

Preliminary Investigation

l. Review and design $ 240.00
2. Site reconnaissance 180.00
3. Report preparation ) 152.00

Subiotal 572.00




Water Resources Control Beard
December 12, 1984
Page Four

COST SUMMARY (con't)

System Installation

l. Dritl and install wells 540.00
2. Equipment and supplies : : i
Soil gas wells (2) 220.00
Combustible gas sensors (2) 1050.00
Alarm box . 1195.00 .
3. Electrical installation 400.00
4, Concretfe cutting & removal {100.00
5. Startup and testing 240.00
6. Certification report preparation 320.00
Subtotal 5065.00
TOTAL - $ 5637.00

I hope this information will clarify any questions you may have with respect to the cost of
continuous monitoring. Despite the claims that continuous monitoring is an exorbitant expense,

| believe that continuous systems which can fulfill the intent of the legislation can be designed
and instalted with reasonable cost effectiveness. In addition, as you can see, the major cost

of the system are the electronic components. As more systems are introducedand the technology
advances, the electronic costs will decrease due to competition and production efficiency
improvements. :

We appreciate the opportunity of providing you with this information. if you have any questions,
please call.

Very truly yours,

HYDRO-FLUENT,INC.

7 Lot ST Coldou) T

Grayson R. Walker ohn F. Dablow 11
President _ xecutive Vice President
RCE 29807 CEG 1032 ;

GRW;JFD/daw -



DETAIL B, TYPICAL SO/ VAPOR
PROBE INSTALLATION .

Access box

Pavement

Potted
connection

Native soil

NOTES:
ot unconirolled access

steel covers

I Locking boxes installed in areas

2. All boxes to have traffic-bearing

Combustible gas sensor - set at appropriate
depth in probe
P.V.C. pipe '
, . Barksdale Control
HYDRO-FLUENT, INC. /) B D.M.1. Drawing Dote 577784
geology * engineering @ construction - Projecf ™ Dote: quure No,
I130-01 | Aug. 24, 1984 3
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CDETAIL A, TYPICAL MONITORING PROBE

INSTALLATION
Pavement
IRSSY

‘\i ; Native backfill 7
éééQDetaif B “Tank backfiil: )
: 4 sl 4
Ploin PV.C. <T\&) D
RE L N\ Tank 811, diomefer\;

Native soil
Granular backfill

Slotted PV.C. pipe i::
15 foot minimum ~

NOTES: .
l. Probe may be placed vertical to 45 degrees from

“verfical depending upon spacial limitations.

2. Probe to be constructed of 2-inch, schedule 40 P.V.C.
pipe. Connections to be flush-threaded with no glue.

3. Probes to be installed with locking boxes in areas of
uncontrolled access.

Barksdaie Conirol

HYDRO-FLUENT, INC. ﬁ By: D.M.H. Drowing Dutess/ 7/84

geology * engineering * construction -

Project No: Doate:
130-01 | Aug. 24, 1984
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Protection Of Our
Ground Water . . .

Barksdale is proud to be the first
company in Vernon to comply with two
new State laws (AB 1362, Sher and AB
2013, Cortese) which regulate underground
storage tanks containing hazardous
substances. These laws, together with the
stringent new regulatory guidelines that
have been set up by the city of Vernon, are
designed to protect our ground water from
being accidentally polluted. All companies
must register their underground storage
tanks and install a system which can detect
leakage of hazardous substances.

Lloyd Nelson, who has the responsibility
of hazardous materials control at Barksdale,
worked closely with the construction
contractors, Hydro-Fluent, Inc. of
Anaheim, to develop and install a
sub-surface leak detection and monitoring
system. Two holes were drilled, liners were
inserted and two soil gas probes were
lowered into place, each one in close
proximity to a gasoline storage tank. The 24
hour monitoring sensors are connected to
an alarm control box. According to Lloyd,
““The whole project went very smoothly.”
Plans are also in the works for adding a
graph recorder to the system which will
give us a 24 hour visual check. The system
will be inspected regularly by the city of
Vernon.

Being the first in Vernon, our installation
has attracted the attention of other
companies in our area. Many have already
been out to view the project in order to
formulate plans of their own.
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DISTRIBUTING CO., INC.

Devember 20, 1984

Mr. Harold Singer

State Water Resources Control Board
Division of Technical Services

P.0. Box 100

Sacramento, CA 95801

Re: AB 1362 proposed underground storage tank leak monitoring
regulations

Dear Mr. Singer:

We need regulations to ensure detection and proper response to
leaks from underground storage tanks. We totally support efforts
like those behind AB 1362, which will promote a safe and clean
enviromment; these efforts are both desirable and necessary.

However, the -requirements proposed in AB 1362 go far beyond what is
needed to accomplish the objectives An maintaining a clean and safe
environment. MNeither, the people nor their concerns for a clean
environment are served by regulations that require redundant and
unnecessary measures.

Inventory reconciliation and regular testing which are now
required provide a monitoring system that .enable quick detections.

Additionally AB 1362 fails to adequately address the primary causes
of leaks: Poor construction and improper dnstallation of underground
tanks, What we need are stronger requirements for the type and
construction of the tanks used for underground storage, and stronger
regulations on how these tanks must be installed.

Mesa Distributing Co., Inc. wishes to go on record in opposition of
AB 1362.

Sincerely,

MESA DISTRIBUTING CO., INC.
Received DTS

M DEC 2 81084
Ronf Cady
Exdecutive Vice President

7598 TRADE STREET « PO. BOX 26540 ¢ SAN DIEGO, CA 92126 « (619) 695-0200
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Memorandum L ‘ | SRR

Yo : Chief, Division of Water Quality : Date : January 7, 1985
State Water Resources Control Board '

. Sacramento - ) -

From : California Regional Water Quality Control Board ' - Coa
.Sun Diego Region : ) :
&154 Mission Garge Road — Suite 205, Sun Dlege, Calif, 2120

Subject:  SHER BILL REGULATIONS
SPECIAL BOARD MEETING ~ JANUARY 18, 1985

I am forwarding comments on proposed Subchapter 16 which the San

Diego Regional Board received from Mr. Cfady of Mesa Distributing Company.

Ladi Y Delor
. - LADIN H. DELANEY
Executive Officer RTINS

Enclosure

PWM:bes

Recewed DTS

SENTUEL A

o




.. Councilwoman Harriett M. Stockwall ;_“ vl S,
. ‘California Regional Water Quality ATER QRALITE T3 L'kakig

nec;mber 20, 1984 S [”;‘, -
' B'C 271984

i |
a - .. . - K ‘ .
1_{} Sy %

S4AR ﬁi"l‘“ E~.l‘_‘_“,§'L

Control Board
San Diego.Region ' ot = R
6154 Mission Gorge Road _ - - y o
Suite 205 T . .
San Diego, CA 92120 ) - .
Re: AB 1362 proposed underground storage tank leak‘monltarlng
regulatlons : :

Dear Councilwuman Stockwell: ; L

We need regulations to ensure detection and proper raspanéextnu
leaks from underground storage tanks. We totally support effdres:
like those behind AB 1362, which will promote a .safe and.clean ‘
enviromment; these efforts are both desimable and necessary.. -
. . - T - F] .
However, the requirements proposed ia AB 1362 go far beyond what is
needed, to accomplish the objectives in maintaining .a clean and safe . -
environment. - Neither the people nor their concerns foxr a clean '
environment zre served by regulatioas that require redundant ang
gnnecessary measures. ' - )

Inventory reconciliation and regular testlng which are now
required provide 2 monltcrlnv system that enable quick detections.

Additionally AB 1362 fails to adequately address the primary causes
of leaks: 7Poor construction and improper installation of underground.
tanks. What we need are stronger requirzmsnts for the type and

" construction of the tanks used for underground storage, and St?cngeri

regulations on how these tanks must be Insztalled.

{
Mesa Distributing Co., Inc. W1shes to g0 on reccrd In oppaesition of

AB 1362. _ S _ , -

. . - . . -

L] e -

Sincerely, : . -

]

MESA BISTRIBUTING CO., INC. ' , ST -

Exdrutive Vice President : . _ - .

7598 TRADE STREET, » PO BOX 26540 _« SAN DHEGO, CA 82126 » (619) 5950200

U LTIV, M, 34!4U - (b]s) HS- 0200 l
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TAL FORN!A REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION

6154 Mission Gorge Boad
ail: Suite 205/Enter: Suite 106} o
n Diega, California 921201839 L.

elephone: {618) 265-5114

January 7, 1985 I : | | L

Mr. Rom Cady

Mesa Distributing Company, Inc.
P. 0. Box 26540

San Diego, California 92126

Dear Mr. Cady: _ . . ) . ;

I received your comments dated December.ZO, 1984, on proposed regulations
to implement the Sher Bill, Assembly Bill 1362. The Sher Bill went
into effect in January of 1984. . -

The State Water Resources Control Board will hold a Speeial Board Meeting
in Sacramento on Januaxy 18, 1985, to review changes to the proposed
: regulations (Subchapter 16, Chapter 3, Title 23 of the Califormia
v . Administrative Code). 1 am forwarding your letter to the State Board
for consideration at that meeting. You may contact the State Board af:
(916) 324—1262 to receive a copy of the proposed regulatlon

Thank you for your partlc:z.pat:l.on.

Very truly yours,

LADIN H. DELANEY
Executive Officer

/‘dr((:/{” /{»D ""/"f"“-.,U

., cc: Members, San Diego Regional Water Quality Control Board
Division of Water Quality, State Water Resources Control Boarxd,.
Sacramento

PWM:bes _
Recewved D o

M4
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ROBERT J. PENDOLEY

: . ‘ ) ,COURTHOUSE !
DIRECTOR . .

B8O TEXAS STREET
FAIRFIELD, CALIFORNIA 94533-6376
PHONE (707) 428.6561

o 355 Tuolumne Street
Vallejo, CA 94590
PH: (707) 553-5251

ENVIRONMENTAL HEALTH SERVICES DIVISION

4

December 14, 1984

State Water Resources Control Board
P.0O. Box 100
Sacramento, CA 95801

Attn: Technical Sexrvices Division
Re: Draft Underground Tank Requlations
Honorable Members of the Board:

Solano County adopted an orxdinance for regulation of underground storage
' of hazardous materials. This ordinance was adopted prior to January 1,
. 1984. Even though we are not required to enforce the regulations which
; will be adopted by the State Board, these regulations have a very signifi-
cant influence upon the delivery of .our program within this County. This
influence has compelled us to attend the workshops and hearlngs, 1nclud1ng
the latest Board hearing on November 27, 1984.

We are currently in the process of developing ocur guidelines which shall
be incorporated into our ordinance. We shall utilize the State Regula-

tions as the nucleus for our guidelines. We believe that this approach

is beneficial in two ways: TFirst, it will provide coordination and con-—
sistency in the regulation of underground tanks between this County and

our neighboring counties; Second, it permits us to utilize the resources
of technical information and personnel which the State Boaxrd has at its'

disposal.

We reviewed the November 9, 1984, edition of the draft, "Underground Tank
Regulations", and we believe that this latest edition is a considerable im-
provement over earlier . versions. The language throughout the regulations
has been clarified. Unnecessary language has been elimihated and some re-
gquirements were strengthened. There are, however, two aspects of the regu—
lations which we think the Board should consider modifying or eliminating
before the regulations are adopted.

The first area of concern involves the use of monitoring number 1, page
4.16, "Tank Testing". We feel that tank testing, even on a monthly basis,
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fails to provide continuous monitorlhg of the tank. A tank test can only
reveal whether a tank is leaking at that time. Should a leak develop af-
ter the tank has been tested, the operator of the tank may be unaware of
the leak for as long as 30 days, or until the tank is again tested. This .
could result in significant loss of product and a potential for ground-
water contamination. We recommend that tank testing not-be used as an
alternative by itself. Tank testing should be used in conjunction with
inventory reconciliation and with some type of groundwater monltorlng or
vadose monitoring scheme. T

Oour second area of concern pertains to the use of monitoring alternative
nuwber 5, page 4.22. This monitoring alternative requlres the use of in-
vehtory reconciliation, tank testing and pipeline leak detectors. Our ex-
perience within the past few months has convinced us that, this type of -
monitoring, which the petroleum industry ‘currently uses, has been ineffect-
ive in the detection of leaks before 1arge quantities of product are lost
into the underground environment. This issue was presented to the Board by
a representative of Assemblyman Sher's office at -the Novermber 27, 1984,
hearing. .At that hearing the Board commented that the: inventory reconcilia-
tion required by the regulations was much more rigid than what industry had
been using. Combining this reguirement with the requlrement that the state- .
ments submitted by the tank operator/owner shall be made under penalty of
perjury, this alternative should be effective in assuring early leak detec~
tion. We feel that this particular. alternative fails to provide a continu-
ocus monitoring scheme which would detect leaks which are too small to be-
indicated on inventory reconciliation. This could result in significant
quantities of product being lost into the environment. We concur with .
Assemblyman :Sher's representative to the effect that, Should the Board adopt
this monitoring alternative without modification, they should examine the
effectiveness of this alternative on an annual basis.

Our principal objective in this program is to assure public health and safe-
ty through the protection of groundwaters within this County from contamina-
tion by hazardous chemicals stored in underground tanks. Our second objec-
tive is to be consistent with the requirements of our surrounding counties.

Unless we obtain modification of these two alternatives in the "Underground
Tank Regulations", we may be compelled to provide requirements which .shall

be significantly different and, in scme cases, more stringent than .our sur-
rounding counties. This type of inconsistency is frustratlng,for the regu-
lated community.

We look forward to .receiving a copy of the

al draft or the adopted requla-’
tions when they become available. '

Brian { ) Director

BJz/CKC/nc
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- TWIN CITIES EQUIPMENT RENTALS

D:v:-::on of 8 and J. Rentals Inc.

253 Colusa Avenue »  TYuba City, CA 25991
(916) 671-1030

December 12, 1984

Honorable Wally Herger
1469 Butte House Road
Yuba City, CA 95991

Dear Assemblyman Herger:

As a small business owner in your district, T am very concerned about the impact
of regulations being considered by the State Water Resources Control Board to.
implement the Sher bill (AB 1362), Underground Storage ‘Tanks.

I own and operate a rental yard where I meet the needs of homeowners, recreationists,
contractors, and business people by supplying everything from cement mixers,
rototillers and compressors to forklifts, backhoes and trucks. An on-site fuel
supply is imparative to assuring the quality of fuel to avoid repair and down

time on my machinery as well as to meet public and worker safety regulations and.
general consumer demand.

While there are some provisions made for small business in the current draft of
regulations, with expensive well drilling and sophlstlc ogy mandated

for everyone with groundwater above 100-feet (that's 40 percent of the state) we

still face monitoring requirements totaling as much{as $15,000 or morg. We arc

able to meet the stringent regulations levels set f&x_inventory xreceficiliation

and feel the standard set in the law will-be met by usé at single monjLOLing 2z
method. The level of hazard posed by my tank does not warrant the.intensive = S C
measures designed to meet large tanks pumping thousands of gallons. Detailed égff
technological standards also threaten to subject small business to the EQu:puan/
installation victimization suffered in the VapOT-Tecovery. mandate

We feel the State Water Resources Control Board members are belng forced to push
through regulations which do mot satisfy them or the hundreds of private
enterprise people who have been at each hearing because of the Dec. 31 dendl:ne
for implementation. L : L

We urge you to speak for small business and inform the Board of your support for
use of inventory reconcilliation as the sole monitoring method for tanks of 2,000
gallons or less with annual volumes of 20,000 gallons or less, And we ask you lo
give highest priority to legislative action to afford the Board more time Lo Insure
that we receive good, workable regulations, :

We very much recognize our respon51b111ty for monitoring our underglound tanks
and have a great personal stake in assuring the integrity of the state's groumd-
vater. We ask only for a cooperative and judicious flamework by which to proceed.
e hope you can and will lend vour support for small business.

o
///F“?hank you,
£y .
N, i

ent D. Skousen i\L,»~'
Vice President
PNS/cs :
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(916) 891-1671 WALLY HERGER

Member Rural Czaucus
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Mrs. Carole A. Onoratao, Chairwoman
State Water Resources Control Board
P. 0. Box 100 I
Sacramento, California 95814

i

Dear.%EEA,DH01553=CbmJ@&é£2_

Attached is a letter from one of my constituents, Mr, Brent

Skousen. Mr. Skousen outllnes a problem that many of our small
businesses are fac:Lng,: with regards to the implementation of .
AB1362 (Sher), pertaining to underground storage tanks.

I believe he has expressed some legitimate concerns, that warrant
consideration from theiappropriate state agencies involved. I
would appreciate your rev1ew1ng Mr. Skousen's letter, and provid-
ing me with some suggestlons as to how to rectify the difficulties
he has outlined. My hope is that we might be able to solve any
implementation problems administratively.

If you should have any.guestions regarding our concerns, please
feel free to contact me. I appreciate your con51deratlon in this
matter, and look forwa:d to hearing from you in the near future.

WALLY HERGER

Assemblyman, {Third District

WH:deo

¢cc: Myx. Brent D. Skou%en
Twin Cities Equipment Rentals
253 Colusa Avenue,
Yuba City, California 95991

; Received DTS .

. DEC 2 61984
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Enclosed you will flnd copies of
* constituent letters to me concerning

the adoptlon of proposed regulations o ' ;#:/q/g
governing undergroud storage taunks. ‘

T want you to be advised of the

problems.

 SENATOR ROSE ANN VUICH

_ .
' ‘ L ’
+ For Yom?' Information_ B |
. o Comphments of
SENATOR ROSE ANN VUICH
. .., California Legislature
7
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H.2. Mizizizz 2 Sons | EEEC s
5285 S. DZ! ReyAAvenue : , E!VLL‘ i‘@i’ < b [9 o

P.0O. Box 509 - ' L
‘Del Rey, California 93516 . :
Phone {209) 445-1574

November 21, 1984

The Honorable Rose Ann vuich
120 West mulare -
Dinuba, CA 93618

RE: ADOPLION OF PROPOSED REGULATIONS GOVERNING UNDERGROUND
STORAGE OF HAZARDOUS SUBSTANCES BY THE STATE OF
CALIFORNIA WATER RESQURCE CONTROL BOARD.

Dear ROosSe Ann:

It has been recently ' brought to my attention that
the CA. Water Resource Control Board is considering passage
of new regulations that would require the installation.of
leak detection devices for underground full storage tanks.
The proposed leak detection devices and methads proposed by
the Board would be very expensive for us -to comply with.
The cost would be especially burdensome at this time, -
considering .the state of the farm economy, but the worst:
effect would be long term. If these requlations are passed
into’ law; growers like us would be forced, in some cases, to.
abandon our storage facilities rather than comply and make
us more depeandent on the major refineries and their
distributors for & reliable, competitively priced supply of
fuel. :

I am in favor of protecting our environment, however
I feel a more reasonable and less costly plan is needed. I
solicit your effort to get involved in this issue and voice -
your opposition to the proposed regulations.

Sincerely,

bennis K. Metzler
DKM/ 31 . : Hecewved DTS -

GROWERS ~ SHIPPERS - DEHYDRATORS ' DEC 241984
Penches - Plums - Mectarings - Grapes ~ Apples -



- Byran Jackson Pump Division
* ‘2730 WEST WHITESBRIDGE RCAD, FRESNO,-CALJFDRNIA 93705 »~ (209} 284-3938

. BORG ? WARNER

November 14, 1984 ' RECE! VED E}‘f £ 5 138[? .

Rose Ann Vuich
120 West Tulare
Dinuba, CA 93618

Dear Ms. Vuich,

I have just become aware of the regulations which have been proposed
by the State Water Resources, Control Board which ostensibly implement
the Underground Storage of Hazardous Substances Act. 1In my opinion i ..
these proposed regulations go far beyond the. intent of the Act, and if
put into effect will cause unnecessary hardship. znd great monetary
sacrifice at our Freasno facility and to numerous cther businesses in
your Jjurisdiction.
I implore your diligent efforts toward direction of the Water Resources
. Control group in a more logical and equitable reactlan to the require- -
ments of the Underground Storage of Hazardous Substances Act. You have
shown an admirable capacity to represent the best interests of all of
your constituents in the past, and I have no reason to doubt your d851re
to represent our interests in this matier.

Yours truly,

..r‘LJL—«.C‘ é
eorpé roke

Plant Manager
GD/1md

DIVISION OF BORG-WARNER CORFORATION

= -, - o . . o T [ e e wmw A s



®

November 16tf, 1984

T

i:::E;;; Ann VulEE:;}

120 West Tulare
Dinuba, Ca. 93618

(:::§§§E Assemblywoman Vuicgiﬁxw
W

The small business owners are in nead of your understandxng and assist-
ance again.

My area of concern-this time is directed towards the-possibility of the
requlations that the State Water Resources Control Beard may implement
because of the passage of the Underground Storage of Hazardous. Substan-
ces Act, bill #1362.

As 1 feel certain you understand, we cannot afford more regulations of

dubious value ‘and of an expensive nature. Many of us in business today
are having a very difficult time keeping the doors apen, the employees

paid, and meeting our other costs. As I read the numbers there are 83

miTlion-people working in non government jobs versus 79 m11110n getting
governnent checks.

Your help in controlling any unnecessary rules and costs in any and all
areas will be most appreciated and may help us stay viable as a profit
praducing tax paying entity.

Sincerely yours,

Gordon T. Knott, fresident

GTK/sm

. é {109 439-2923j

T Mmoo e r——— L et mmm—

-~



KOVAG EQUIPMENT CO.
950

FPHOME 441-1122 » P.O. BOX 2527 » 2708 E. JENSEN AVE.
FRESNO, CALIFORNIA 93745

November 16, 1984

Rose Anun Vuich
120 W. Tulare
Dinuba, Ca 93618

Subject: Adoption of proposed regulations governing
underground storage of hazardous substances
by the State of Callf Water Resource Control
Board.

Dear ¥Ms. Vuich,

We are concerned about the abaove regulatlon and - how it will-
affect our business. We are a small tractor dealership .
with underground diesel, fuel:and gasoline storage tanks lo-
cated on our property. Several years ago these tanks were
purchased and installed. All the necessary permits and in-
spections were made to insure we complied w1th current reg—
ulations.

The financial impact of $100,000.00 toa $§200,000.00 clean up.
of a "hlstorlcal release"” would be devastating to ocmr bus-
iness: )

It is also our concern that the regulations should mot go
beyond the jurisdiction granted to the Board by Bill 1362

*or its intent.

Sincerely,

o }2?
JI:L"C/Z/' *{fﬁ//’% 4
Phillip Terry

Secretary/Treasurer
PT/dx




November 20, 1984 ) ) ‘ i
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Senator Rose Ann Vuich
California State Senate
120 West Tulare-
Dinuba, CA 93618

Dear Senator Vuich ,

It has recently been brought to my aitention that certain regulations are being
proposed by the State Water Resources Control Board in order to implement Bill
1362 regarding monitoring underground storage of hazardous substances. It is my
understanding that the Board’'s proposed regulations are going beyond the

original intent of the original bill aend imposing controls which will be

difficult, if not impossible, to meet. .

The proposed regulations include the cleoning up of "historical releases” and
requiring expensive monitoring methods for tanks over a year old. They also
all for a six-month implementation instead of the originglly intended five-year
time-frame.

I would greatly appreciate your help in seeing that these regulations remain.in
the context originally intended by Bill- 1362.. The expense incurred to
businesses like mine if the proposed regulations are implemented could be great.

Thank you, Senator Vufch, for your time and effeort in this matter.
Sincerely

,(M,&,{-,Q/aﬂ

Jerrold Siegel . ‘
Vice President

JS:ji

N
Wonder Valley N Brand of Western Hospitality

Box 71 Star Route  Sanger, California 93657  Telephane [209}-787-2551
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JOHN R. BELL

- GENERAL CONTRACTGR
. I.{;z::ae No. 250208 B-1

November 20, 1984

Senator Rose Ann Vuich
120 West Tulare Street
Dinuba, California 93618

I write to you to oppose the regulations proposed by the State Water.
Resources Control Board for implementing the provisions of Bill 1362
concerning the underground storage of hazardous materials. These
proposed regulations go far beyond the jurisdiction granted to the
Board by Bill 1362, :

3

I suggest you see to it that this Board not becomz 2 law unte itself
and that serious consideration be given to alternatives that have

been presented to the Board by operators of underzround storage
facilities.

urs truly,

3086 EAST BEHYAMER AVENUE, CLOVIS, CALIFORNIA 93612 -r- PHONE (209) 299.6450
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GEN. ENGINEERING CONTRACTORS
CmESNO 3220 W. Batmont Ave. = P:0. Box 4347, Fresng, Calif. 93744.4347

Phone {209 275-136¢t

. ' : Licensa No. 257817
,November 26, 1984

Rose Ann Vuich -
120 West Tulare
Dinuba, California 936138

Subject: Adoption of Proposed.
' Regulations Governing
Underground Storage Tanks

-
Gentlemen:

It has come to this company’s attention that the subject regulations are

about to be adopted. As the proposed regulations are going to cause heavy
expenditures on the private business sector, it seems rather countervproductlve
that the corrective measures and new controls must be implemented in six

months, rather than the five years the state impact study recommended. Business
in California is only now beginning -to recover from several years of fimancial
precariousness. Large unbudgeted expenditures on an immediate and -short term
basis would have serious financial implications.

The proposed six month compliance period leaves no time to develop other
alternative solutions. Some of the preoposed measures have not even been field

tested vet!

Apparently the State Water Resources Control Board is expanding the scope of
the Hazardous Substances Act td cover past "unauthorized releases," while this
company's understanding is the "act" is designed to.monitor and detect problems

now and in the future. °°

This company is as interested in protecting the enviromnmenr as you 'in the
legislature are, however, it makes no sense whatsoever to kill off ‘the business
and individual that will pay for this program. .

You are strongly urged to carefully review the proposed State Water Resources -
Control Board regulations and really determine if the legislatures intent hasa’” t
been carried far beyond its original scope. Let's redirect the board's activities
te the jurisdiction to which it was intended rathar than the carte-blanc power

it seems to believe it has.
Very'truly yours,

GENTZ CONSTRUGCTION CO-.

President—-Manag=r

JG:FTogr ' .




Enclosed is a staff analysis of these bills, supplied to me by
Senator Ray Johnson's office.

I am asking that your Board of Supervisors support our request for
any assistance that you feel necessary in implementation of this
program. '

Assemblyman Statham indicated his willingness in co-operating with
rural counties on this issue and needs information regarding your
counties costs as soon as possible.

Sincerely,

Lesley J. acde, SuperV1sor
Modoc County Board of Superv1sors_

Enc.

cc: Nor Cal Supervisors Association

Butte County Board of Supervisors
Glenn County Board of Supervisors
Lassen County Baard of Supervisors
Plumas County Board of Supervisors
Shasta County Board of Supervisors
Siskiyou County Board of Supervisors
Tehama County Board of Supervisors
Trinity County Board of Superv1sors
Assemblyman Stan Statham
Senator Ray Johnson
Senator Jim Nielson
CSAC

«~RCRC

?\.
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DISTRIBUTING CO., INC.

' \ 7598 TRADR STREET, BOX 26540, SAN DIEGO, CA 92126
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Mr. Harold Singer

State Water Resources Control Board
Division of Technical Services

P,0. Box 100

Sacramento, CA 95801
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January 8, 1985 m @DN\ S MUA—/
MRS. CAROLE A. ONORATO, Chairwoman UMJIJQM/
State Water Resources Controi Board ~
Post Office Box 100 WM\UM

Sacramento, Caiifornia 95801

Kaamwo & By

Thank wyou and vyour staff for so quickly remedying the complaints by geiting the
current draft proposals for Underground Tank Regulations-~Title 23--to us so promptly.
Such sensitivity In a public agency Iis praiseworthy.

Dear Mrs. Onorato:

As you are aware, throughout the long process of developing these regulations my
coileagues and | have been very vocal in espousing the utlization of new technology
and more specifically, vapor monitoring in the backfill area of tanks. At the same
time we have maintained the majority of our contact through vour staff and we have
provided them with the most recent scientific |iterature in this regard.

However, ail of our Input has apparently fallen on deaf ears--possibly because
our client, Genelco, Inc., has a device to monitor vapors In the backfill area.
As a result, | have taken the liberty of providing you with copies of the literaiure
we have previously submitted to vour staff. | hope you will have an oppertunity
to peruse it prior to the January 18 meeting. At that time we will present Dr.
Glenn M. Thompson, President, Tracer Research Corp., Tucson, Ariz., one of the
authors of the enclosed material, Mr. James Levine, an engineer with whom | am
sure you are familiar, and at least one other independent engineer-scientist who
is famillar with hydrocarbon plume propogation in the unsaturated (vadose) zone.
Possibly these gentlemen will be able to explain the technology in a manner that
Is more acceptabie to your staff than our previous efforts,

Our major concern, at this juncture, centers around what we feel is the dangerous
procedure of drilling an unprecedented number of wells through the aquafer. Both
our files and vours contain incident reporis of ground water pollution as a direct
result of monitoring wells acting as a conduit of pollutants. This Is dangerous
to the very resource your agency ls mandated to protect.

Further, we wonder if any of the Reglonal Water Qualily Boards would have issued
a driflling permit for a well down gradient from a potentiai poflutani site, such as
a filling station? This Is what these draft reguiations is mandafing. We are not
being argumentative, the important thing today Is the protection of our ground water
through the PROPER monitoring of underground tanks.

We are quick to acknowledge the place of monitoring wells, but that place is only
in an environment where there has already been a leak, as a measure of the extent
of poilution...NOT AS AN ONGOING MONITORING DEVICE! Prior to the development
of vapor monitoring fechnology wells were the oniy means of monitoring ground water
pollution. TODAY POTENTIAL POLLUTION CAN BE DISCOVERED THROUGH VAPOR
MONITORING and the horrendous damages of that pollution can be mitigated. Damages
that could extend far bevond our precious ground water and Info the body politic,
if that pollution is trtansported through conduits mandated by an appointed government
body.



DRAFT REGULATIONS-~Page 2

Our fervent hope is that your board will amend your staff recommendations for such
Indiscriminate driiling of wells as outlined in the subject draft reguiations and move
into the new technological age with a strong emphasis on vapor monitoring.

With best regards,

' K
"fTFRANK H. WINSTON o

Chalrman and C.E.O.
FHW:r

encls.
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October 22, 1984

e T

State Of California ‘
Water Resources Control Board .
Division of Technical Services

G01 P St.

Sacramento, Ca. 95814

Dear Sirs:

I wodld like to take this opportunity to commend those members of the
Board actively engaged in writing the Regulations Draft. Efforts to
safeguard the environment are long overdue.

There are several areas of pertinent technological advancements In which
T have aquired expertise. For the past two years I have been investigating
vadose vapor sensing technologies. Although my investigations centered

. on hardware development, I have aguired significant insight into sub-
surface hydrocarbon transport phenomenon.

Attached are copies of.four Investigations which are consistant in
their findings. lhese investigations contain consistant data which will
corroborate all stated comments.

i

The Investigations are:

1. "Soil Sentry Effectiveness in Controlled Soil
Conditions"--- Advanced Industrial Designs Inc.
2. “A Monitoring and Removal Program for Leaked
Propane Gas in the Vadose Zone"---
Geriagty and Miller
3. “Demonstratlon of Soil Gas Sampling as a Tool to
Aid in Defining the Distribution of, Subsurface
, Contamination by Volatile Organic Compounds”
~-=Glenn M. Thompscn Ph.D.
4." 30il Gas Studyof Volatile Organic Contaminents
above a portion of the TCE Contaminated Aquifer"
--=Dr. Glenn M. Thompson

Comments are referenced by the pertalnent section number of the Draft
Regulations.

2640,c

Expensive analytical and slant drilled samples of a site are not
ngﬁessary Vadose investigations would reveal accurate site history..
2642, T

A Leakx of .05 gph should not be tolerated. The currently used

test procedures are conducted over much too short a time span., .

e e

CONTINUED

33 COTTINI WAY, SANTA CRUZ, CA 95060 « (408) 425-5895
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2644 ,a

‘Same comment as 2640,c

26hk5, D, 2

The five feet constraint on Vadose monitoring feasibility is

not necessary. All investigations to date demonstrate that

the effectiveness of aspirated Vadose monitoring systems
increases as the water table rises. This increase 1s independent
of soil composition.

2646, 4

Same comments as 2645, b, 2

If T can be of any further service, please do not hesitate to
contact me. '

Sincerely,

Reinhard Hanselka
President and Principle Engineer

INETL K RN L A ‘
A

33 COTTINI WAY, SANTA CRUZ, CA 95060 = (408} 425-5895



ADVANCED
INDUSTRIAL
DESIGNS

33 Cottini Way
Santa Cruz, CA 95080

SENELCO - (408) 425-5895

SOIL SENTRY x

A. The purpose of this investigation is to determine the
effectiveness of the device in a controlled soil condition.

B. Apparatus and test procedure

47 » 17 » 17

5/8 plywood

te device

Needle Valve

Sample Tube



S0IL

SENTRY

TEST PAD

a. B0% clay ;
50% sand
at 15% mpisture
50% moisture
saturated at water table

Chemicals

a. Acetone

b. Gasoline {reg)

c. BGasoline {(unlead)

d. Methylene Chloride

e. Tri—chloroethylene (TCE)
Temperature

45 deg. F ~ 7B deg. F .

Procedure

a. 50il was renewed atter each chemical test.

b. Sensor was initiated.

]

c. 10 ml of test soclution was placed on the test pad.
d. Test completed when all sensors register leak or 5

days.




Data

15%

Day
Day
Day
Day
Day

50%

Day
Day
Day
Day
Day

15%

Day
Day
Day
Day
Day

e

Day
Day
Day
Day
Day

15%

Day
Day
Day
Day

Day -

S0%

Day
Bay
Day
Day
Day

moisture

Acetone

— Initiation & sample placement

1

2 - Sensors 1, 2,
3 - Sensors 1, 2,
4 - Sensors 1, 2,
5_ _______
moisture

1 - Initiation

2 - Sensors - all
. S — .
. R .

5..._ _______

moisture

1 — Initiation

2 - Sensors 1, 2,
3 — Sensors 1, 2,
4 - Sensors 1, 2,
5_ _______
moisture

1 - Initiation

2 - Sensors 1, 2,
3 — Bensors 1, 2,
4 - Sensors 1, 2,
B - ee————

moisture

i - Initiation

2 — Bensors 1, 2,
3 - Sensors 1, 2,
4 - Sensors 1, 2,
g - ———
moisture

1 — Initiation

2 — Sensors 1, 2,
3 - Sensors 1, 2,
4 - Sensors 1, 2,
S5

-
3.

4

3, 4, 5, 6, 7 .
3, 4, 5, 6, 7, 8, 9, 10, 11; 12

Wl
w

M}du

Sy

3y
Sy

w

Acetone

Basoline

b, 7
b’ ?’ Bl

Gasoline

> o

8,

~ o~

Gasoline

o

> o
~
N

8,

Gasoline

&, 7
6, 7, 8,

C e A

ADVANCED

INDUSTRIAL

DESIGNS
33 Cottini Way

Santa Cruz, CA 95060

{408) 425-5835

- Areg)
9, 10, 11, 12
{reg)
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j. Sample tube material was changed from PVC to PVDF due
to compatability problems with Methylene Chloride.

k. Water
Day 1
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Day S

Conclusion

Device performed as claimed.
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all solvents triggering response.
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ABSTRACT

An fnvestigation of volatile organic contaminants iﬁ the unsaturated zone
soi) gas above a known TCE contamination plume was conducted 1n.Tucson.on
February 2, 1983, The purpose of the study was to test soil gas sampling as
an fnvestigative technique for subsurface contamination problems and test
methodology for perfdnning ga§ sampling.

Halocarbons were measuréd in the atmosphere above ground, in the soil gas
at depths of 10, 20, SO, and 90 ft below land surface, and in the groundwater
at the site. Seven compounds were measured. TCE, CCl,, PCE, and (LI H showed
gradients that increased in concentration toward the water table, indicating 2
subsurface or water-table source. F-11, TCA, and methy]éne chloride showed
decreasing cancentration with depth indicating a possible atmospheric origin.

A1l of the compound detected in the soil gas at 10 ft were detected in
the groundwater as well at 100 ft proving the basic value of the method for
remote detection of groundwater contamination. [If ﬁori;onta] and vertical
gradients are measured, the method can provide information about source and

’

proximity of contamination.



- = b=

P v

Carranza Study - 3/8/83

An experiment to investigate the concentration of volatile halocarbons
in the soil gas above a portion of the TCE contaminated Tucson aquifer was
initiated on February 2, 1983. The purpose of the experiment was to learn
what factors affect the soil-gas concentration of 2 contaminant emanating
from the water table and to evaluate methods of sampling the soi) gas and
groun&water. Sofl-gas sampling is potentially the best inveﬁtigative technique
for volatile organic compounds in groundwater because of the low cost and speed

of the measurement in comparison to drilling to the water table for each

data point.

LOCATION

The site is located at the Carranza residence at 70}9 South 6th Street in
Tucson. The property is directly downgradient (northwest) of the Hughes Aircra
Company plant (Figures 1 and 2) which is known to be a major source of TCE
contamination fn the groundwater. There 1s a domestic well on the property
contaminated with over 500 ppb of TCE indicating that the Carranza property
is over the contaminated groundwater plume. Because of the proximity of the
site to the contamination source, ‘it is logical that the TCE has moved under

the study area with the groundwater flow and has diffused upward from the water -

table through the soil in the gas phase.

‘FIELD SAMPLING METHOD . :

Soil gas 15 collected from a drive-point screen driven or buried in the
ground at the desired depth. The gas is collected by pumping the soil gas out

of the ground and through a sample container by means of a vacuum pump (Figure
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/.S‘epfum for Syringe Sompling

Vocuurn

Fump E

Ground Somple Bottle (gloss)
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Air FPiezomelter

Soil Gas Drown 1o Air Fiezometer

Drive Point Screen

Figure 3, Schematic drawing of soil-gas sampling system.
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A gas sample is periodically collected 4n & syringe from the sample bottle 4n
the evacuation line and analyzed in the %ie?d. The field analysis is critical
to the method in order to determine when a representative sample has been
obtained and to direct the investigation as it progresses.

A hollow stem auger wa; used ;o drill the access hole. Soil-gas samples
were collected at various depths through an air piezometer lowered down the
center of the a;ger. Generally, the work prozeeded as follows. The auger hole
was advanced to the desired depth, and the air piezometer which consisted of
2 standard 30" drive-point screen on 1-1/4" stee1 pipe was lowered to the
bottom of the hole and either driven with 2 150 1b hammer or backfilled to
bury the screen in the bottom of the hole. Burying the screen by driving it
w3s fnitially assumed to be the best approach. This approach rarely worked,
however, Oftentfmes rocks prevented the screen from being driven more than a
few inches. in thé clayey soils where the screen would drive easi1g. no air
could be drawn through the screen because all of the holes were effectively
clogged with clay. In one instance where the screen was driven, the stee)
pipe broke while it was being pulled back out. The backfilling method
was generally more successful. This entailed refilling the hole with drill
cuttings to a depth of about five ft above the top of the screen, and pressing
the soil down around the screen with the vertical hydraulic drive mechanism
of the auger.

Water sampling was attempted with a positive displacement, low-volume
sampiing pump. The sampling pump which is 1.5 inches in diameter fit easily
down the center of the auger flights. The pump, however, would not function
properly in the extremely muddy water inside the auger tube. Essentially, the

only water sample collected came up fnside the drive-point sampler after it hac



Page 6 of 15
Carranza Study - 3/8/83

penetrated the top foot of the water table. This was considered to be the
most important sample for this study because of our particular interest in
éoilecting water from the top of the water-table surface.

After the piezometer was in place, the soil gas was pumped at 5 to 20 L/mi
for 2 period of 30 to 50 minutes with analyses being made as frequently as
possible &uring this period. The series o% measurements were needed to determi:
if uncontaminated air was being drawn fnto the sample from above ground. 1If
surface air is being drawn down the borehole, the contaminant concentration
will show a decrease after about five minutes of pumping when the surface 2ir
reaches the piezometer screen. If there is no open connection to the surface,
the concentrations will remain constant for at least 50 minutes of pumping.

Two examples that i1lustrate the behavior described are given below:

SAMPLE A . SRMPLE B’

3.9 X 10'3 vg TCE/L 7 minutes 3.3 X 10'3 vg TCE/L £ minutes
2.3 X 10" yg TCE/L 18 minutes 3.3 X 1073 ug TCE/L 11 minutes
2.9 x 107 4g TCE/L 30 minutes 3.5 X 1072 yg TCE/L 25 minutes
2.4 X 1077 g TCE/L 40 minutes 3.5 X 1073 ug TCE/L 40 minutes

3.4 X 1077 wg TCE/L 55 minutes

Sample A, soil gas collected 2t a depth of 25 ft below ground shows air leakag
down the borehole. iSampYe B, soil gas collected from a depth o} 50 ft in the
same location using the technique described above.(represents a sample collect
with no air leakage, thus the contaminant Jevel remained nearly constant for t
entire sampling period.' This ability to know if air is being’ drawn from above
is extremely important to the problem of collecting meaningful data in vadose
gas sampling programs because undetected air leakage can e§si1y cause 100% err ;

in a sample measurement.
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AN of the TCE measurements were made in the field using conventional
taboratory equipment mounted {n a2 vehicle and operated from » generator. A
Varian 3700 series gas chromatograph and Hewlett Packard integrator were the
principal equipment items. The gas chromatograph was modifigd with a Nafion
tube dryef to remove water, thus sllowing direct injection of either soi) gas
or water, The practical detectiﬁn Timit for TCE by this method is 0.1 wug/L
in water or 1 X 10'4 ug/L in soil gas. The analysis ‘time is the same for
either water or soil gas typically taking about ten minutes if no more than
five to ten compouﬁds are present in the sample. Figures 4, 5, and 6 show

representative chromatograms of soil gas, air, and groundwater, resnectively,
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RESULTS AND DISCUSSION

Seven compounds were identified in the soil gas and in groundwater,

These were:

trichioroflivoromethane (F-11)
methylene chloride (CH2C12)
chloroform (CC\SH)

1,1,1 trichloroethane (TCA)
carbon tetrachloride (CC14)
trichloroethylene (TCE)
perchloroethylene (PCE)

The abproximate depth and concentration observed for these compounds in the
soil gas and in the groundwater are given in Table 1. ‘

In the case of CC13H. CC14,,TCE and PCE, the concentration increased with
depth down to the water table. For F—l%. TCA, and CH2612. the reverse trend was
ogserved. the soil-gas concentration was greatest near the surface. The contamir
concentration from two samples of groundwater is provided in Table 1. The first
sample "water table surface” is water that was bafled from the first water to
flow into the auger hole. The Carranza well is a domestic well {about 300 ft
away) that intercepts approximately the upper six ft of the water table. Both
samples are 1nc1ude& for comparison. The "Carranza sample” {s probably a better
representative of the local water but the "water table” sample is‘probably a
better sample for comparing relative concentrations of contaminants across the
surface of the water table, f.e., the air-water partitioning coefficient undergr

The data are most easily interpretable for TCE because the groundwater
concentration is high enough to produce a strong gradient from the water table
to the ground surface. There 1s no TCE in the atmosphere (free air) and the
source is clearly from the groundwater. The Dartitionin§ coefficient, K,

\
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Concentration data for atmospheric and subsurface halocarbons at the

Carranza property, 7019 South 6th Avenue, Tucson, Arizona, February 2,

183,
| ooner, | cogn | oTea | con, | v ece
a .
AIR ABOVE GROUND 0.004 | ©.005 - 0.00 oo | - lo.00
SOIL SO1IL
MATERIAL GAS
10 ft | 0.007 | 1 0.007 | 0.02 | 0.008 [ 0.006|0.01.
SILT, SAND
LTy S 25 £t | 0.006 | 0.2 0.009 | 0.0 | 0.008 | 0.02 {o0.04
___¥~_ 50 ft | 0.005 | 0.1 0.03 0.001 { 0.08 | 0.03 |1
CLAY
AN 90 ft | 0.004. | 0.08 0.3 0.001 | 2 9 5
SILT
CLAY
WATER TABLE®| 100 ¢y | 0.003 | 2 1 - o |12 |o.0
SURFACE ) ) )
CARRANZA 100 - -
ReAN 100 < {0008 | 6 1 0.0 | 0.2 |sse 0.2

2 cOncentrations'e;xpressed in wg/L gas + 20% (one standard deviation).

b Concentrations expressed in wg/L water * 20%.
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(X .. 925 phase concentration
w agqueous concentration

is approximately 0.06. The equil{brium K, measured in the Taboratory in a

), observed for TCE across the water-table surface

sealed vessel containing only water and air is approximately 0.25. A Jower Kw
value would be expected in the field because of the probliem of transporting

the soiute by diffusion through the aquifer material to tﬁe ;ater-tab1e surface
where the gas-phase concentration is established. Thus equilibrium is probably
never achieved, assuming that diffusion and escape through the Lnsaturated
sediment is too rapid to allow the soil-gas concentrations to reach equilibrium
above the water-table surface.

The other compounds that showed increasing concentration with depth in
the unsaturated 2one, chloroform, carbon tetrachloride, and PCE also appear to
have a subsurface source., However, in.;hese cases the groundwater concentration
at the site appears not high enough to be the principal sourcelfor most of the
gas observed in the soil. Lateral diffusfon from a nearby higher contamin: ion
source fs 2 more plausible explanation. Clearfy. a2 horizontal gradient wou 4
have to be measured to determine if lateral diffusion was .a principal facte in
producing the gas concentrations observed. An influx of contaminated runof {nt
the subsurface from a nearby wash might also be a plausible explanation for he
lower level contaminants observed at this site,

The F-11, TC4, and the methylene chloride showed decreasing concentrations
with depth indicating an atmospheric source, yet the subsurface concentratgons
were higher than the concentrations in the atmosphere. This seemingly paradoxit
situation occurs quite coﬁmonly'for atmospheric halocarbons in the subsurface,
often making their concentration in groundwater near recharge areas several tim
higher than would be expected for water in equilibrium with the atmosphere fron

which they are derived. This phenomena has been demonstrated by Russell and
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Thompson (1983) to occur natura?iy as 2 result of sorption-desorption mechanisr
occurring in the three phase soil-water-air system. Even though the natural
processes can be responsible for anomalously high halocarton concentrations in
groundwater, this mechanism should be invoked with caution in areas where

subsurface dumping of contaminants has occurred.

CONCLUS IONS

In every case where halocarbons could be measured in the soil gas, they
were detectable in the groundwater, In the case of TCE which showed high
concentration in the groundwater, the soil-gas component appeared to be
derived from the contaminated groundwater immediate}y.be1ow the sampling site.
The groundwater appears to be the source because the concentration ratio measu:
between the soil gas and the water-table surface corresponded reasonably well
to our expectations which are based on laboratory measurements of the gas/liqu
partitioningicoefficient. L E i

For chloroform, carbon tetrachloride, and PCE, a subsurface source appear
likely because the highest concentrations were measured near the water table
but the groundwater immediately below the gas sampling location appears to be
too low to be the main contributor of contaminants to the soil gas. Lateral
movement in the gas phase from a nearby source could have produced the profile
observed. More sampling locatﬁons along 8 horizontal transect would be needed
to verify this hypothesis.

The ease of collecting soil-gas samples coupled with sensitivity of the
measurement technique indicates fhat the gas sampling method will be useful
in contaminant investigations. The method may provide a rapid survey techniqu

for determining the approximate areal extent of 2 subsurface contamination

problem. If the vertical and horizontal soil-gas profiles can be.developed.
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considerable information about the source of contamination may also be derived.
The soil-gas measurement 2t the very least could provide a far mofe effective

substitute fo} conventional "soil sampling" &s a technique for loceting

volatile contaminants in the unsaturated zone.
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ABSTRACT '

A study was undertaken to demonstrate the value of sofl-gas measurements
as an aid to determining the overall distribution of volatile contamina;ts
in the subsurface. The study entailed three soil borings from the land
furface'down to a depth of a few feet below the water table and one
transect of shallow (3.5 ft deep) soil-gas samples collected across ; known
plume of TCE 4n the groundwater.. In the borings, soil gas and soil samples
were collected a various intervals down 1o the water. Water samples were
c611ected at the top of the water table., Depth to water in all four areas
ranged from 25 ft to 30 ft. Two borings were over areas of known contaminat
by CH2C12. F-113, TCA, TCE, and PCE. One boring was in a control area of no
known contamination, In both borings over the contaminéted areas, contamina
from all the chemicals could be detected in the three ft to five ft depth
range, and alil concentrations increased down to the water table. At the cor
area, only traces of the contaminants were detected in the soil gas and wate
and no trends or gradients were evident. The trace amouﬁts may in part have
been due to equipment contamination from measurements at the previous two
sites, Samples at the shallow soil-gas transect were coliected through 1/2-
steel pipes driven into the ground by hand. TCE was detected in the soil g¢
'at all sites above the plume and not detected in the uncontaminated areas of
both sides of the plume. Al1 measurements were made in the field by gas
chromatography. The equipment is capab1§ of measuring two samples of airjol
water every efght minutes. The detection limits for most contaminants is

sbout 0,001 wg/L 1n air and 0.1 yL/L in water.

i



In conclusion the soil-gas sampling coupled with the rapid field analysi
appears to have good potential as a tool to 8id in r2pidly defining the

distribution of subsurface contamination by volatile organic compounds.

i1
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INTRODUCTION

The purpose of this wﬁrk is to demonstrate the value of soil-gas
measurements in studies of subsu}face contaminatibn by volatile organic
contaminants. Virtvally all 1ndustria1{chemicalé used as solvents that
have become groundwater contaminants are present to varying degree; in
the soil gas 2s well as in the groundwate} by virtue of their high vapor
pressure and low aqueous solubility. Measurement of the contaminants in
the soil gas provides information about the overal) subsurfacé distribution
that is normally overlooked in most contaminant investfgations. VIn addiiig
the soii-gas sampling techniqué is normally faster than groundwater samplin
because soil gas is normally more accessable than the groundwater itself.
Consequently, soil-gas sampiing may function as a remote sensing technique
to delineate groundwater contamination. |

In this work, four sites were investigated on the Plant property. At
Sites 1 and 2 contaminant profiles were measured in the soil gas down throu
thg unsaturated zone to, and including, the groundwater. The purpose of the
study at these sites was to show the re1ationship.or the distribution of the
contaminants between the sofl gas and the groundwater in areas of known
groundwater contamination. The third site at 2 location upgradient from
the contamination was selected 28s 2 control to show spil-gas distribution
at an uncontaminated site. The fourth site c0nsis£ed of a transect of
shallow (3.5 ft deep) soil-gas sampies collected across & small plume of
TCE contaminated groundwater. This sité was selected to test the ability of
the method to locate contaminated groundwater by means of shallow soil-gas
measurements. The results of the fnvestigation.at each site are discussed

individually in the following sections. The fnvestigation at Site 1 was
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perfﬁrmgd on June 23, 1983. The fnvestigations at Sites 2, 3, and 4 were

performed on-the following day, June 24, 1983.

SAMPLING PROCEDURE

Gas samples from Sites 1, 2, and 3 were co?]ected‘through 2 drive-pois
screen attached to i-1/4 inch pipe, A bbr; hole was advénced to the desir
depth with a hollow flight auger. A soil sample was collected with a spli-
spoon driven approximately 18 inches through the open end of the auger int
undisturbed soil. After withdrawing the split spoon, 2 hole approximately
1-1/2 inches in diameier remained. The drive point was inserted {nto the
hole left by the split spoon and the auger was reversed to drop the cuttin
above the top of the drive-point screen. The cuttings were taﬁped dovin

‘making a seal of 6,to 12 inches of packed soil above the screen, A glass

.f1ow-thfough sample bottle having 2 valve at each end and 2 septum seal fo:
syringe access was placed in line between the 1-1/4 inch soi1-ga§ pipe and
a vacuum pump used fo withdraw soil gas. Soil gas was pumped for two minu
then the glass sample bottle was sealed and removed from the line for imme:
an$1ysis in the field.

Water samples were collected from the same bore holes by Jowering a b
through the hollow stem of the auger immediately after the auger intercept
water. The water samples were bottled, then analyzed in the field.

The shallow ‘soil-gas samples collected in the transéct along the park
1ot at Building 10 were collected through small p%pes (1/2 inch i'4 feet) |
into the ground by hand. Soil gas was pumped from the pipe by means of a
peristaltic pump for a beniod of 30 seconds. The soil gas was sampled fror
the pump line directly with a glass syringe and injected into the gas chro

in the field, The field analytical equipment was capable of measuring two
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of air or water every efght minutes. Thc detection Vimit for 211 of the
compounds measured except CH,C1, were 0.001 wg/L in 2ir and 0.1 wg/L in
water.¥ The detectiop 1imits for CH2C12 were 0.01 ug/L and 1.0 pg/L in 1

and water, respectively.

RESULTS AND DISCUSSION

SITE ) - R

The results from all of the analyses at Site 1 are given in Table !
The confidence 1n;erva1s shown represent one standard deviation. In the
of the above-ground air samples, the large standard deviation is due to
fact that some of the sampies were collected in the morning and some in
late afternoon., The large deviations represent changes in air quality
probably attributable to chemical vapor releases in the surrounding ares
The highest values were measured in the late afternoon.

The chemical concentrations in the above-ground air are higher than
the soil gas of the top few feet. This suggests that the atmospheric ch
concentrations presented here are not representative of the long-term av
be;ause th; atmospheric gases can permeate quite readily through the upr
few feet of soil given 2 time frame of & week or more.

A1) of the contaminants, without exception, increase in concentrat!
downward in the soil This distribution demonstrates unequivocally that

there is 2 subsurface source of the chemicals. The depth to the water t

at this site was 25 ft. With the exception of TCE, all of the chemical -

‘concentrations {mass per unit volume of gas or 1iquid) are higher in the

s0i1 gas than in the groundwater, As an aide to understanding the inte:
the field data, the behavior or distribution of each chemical in a simp’
gas-liquid system must be known., This parameter is known as the gas/li

distribution coefficient. This coefficient s simply 2 measure of the ¢
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TABLE 1. VthemicaT Data for Site 1.

‘ | A
SAMPLE tCHCY, F-113 TCH TCE PCE

—

Air above b c
Ground (5)a 0.7 + 0.6 0.08 + 0.07 0,01 * 0.01 (<0.001) 0.002 + 0

Soil Gas 0.003 - 0.003 0.002
Soil Gas

3.5 ft (1) 3 0.3 0.03 0.01 - {<0.00"
50%1 Gas -

11 ft (2) 340 # 33 33+3 0.6 + 0.3 0.4 + 0.3 -
Soil Gas ,

14 ¢ (2) 11,000 _"_’_ 40 1700 i 140 1 '_l'_ 4 2 -4._ 0.7 23
Soil Gas |

Hater (5)

Water .

(HLA Lab 95 12 27

Analysis)

2 (5) number of samples analyzed,

b A1l analyses expressed as ug/L of gas or liquid, conf\dence 11m1ts are
one standard deviation.

C parantheses indicate *none detected".
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concentration ratio of the cﬁemica] at equilibrium in a closed system
containing oqu water and ajir, These ratios were measured in this study
for the compounds of interest, and are listed in Table 2. The distribution
ratio varies with temperature but is independent of concentration at va1ue§
below the solubility 1imit for the chemical. This value is generally
proportional to aqueous solubility for a nonpolar compound that does not
react with water. ' .
Several points can be noted with regard to the contaminant distribution‘
at Site 1; :
1) The relative proportions of compounds in the gas phase correspond réughl
to predictions based on the gas-1iquid partitioning coefficients. The least
soluble contaminant, F=113, shows the greatest proportion in the gas phase
and the most soluble, TCE, has part*tioned the least into the gas phase.
Thus agqueous solubility is probably a major factor effecting the gas-1iquid
d1str1but1on of the chemicals observed at Site 1.
2) The soil-gas concentrations are not in equilibrium with the groundwate;
copcentrations, and with the exception of TCE, the gradient favors more
transfer from the so0il gas to the groundwater, |
3) Depending on the depth distribution of contaminption below the water
table, the probonderance of the CHZC'I2 and F-113 is Tikely to still exist .
in the soil gas. More groundwater measurements with depth are needed to ver

this point.

1TE 2
Soil-gas measurements at Site 2 (depth to water, 23 ft) also showed
contaminant concentrations 1ncreasfng downward into the sofl (Table 3)1 And

1ike at Site 1, indicate a subsurface source for the contaminants. However,

unlike Site 1, the concentration gradient across the water table soil-gas




system at 25°C,

COMPOUND

CH,C1,
F-113
TCA
TCE
PCE

Catr ¢

¢
HZO

.e
-t

T i

LR L

~ HLA - B/16/83

TABLE 2. Conceniration ratio for contaminants at equilibrium in an air-wat



TABLE 3, Chemica) Data for Site 2.

SAMPLE CHZCL2 F-113
Air above
Ground (1) 0.1 0.2

Soil Gas
5 ft (4) 1.5 + 0.8 3.5 + 0.1

Soil Gas + 6
5 £t (2) 170 + 23 AN

Soil Gas
20 ft (&) 190 + 100 100 + 32

Water +
(Field Meas.) 22 %% 65113

Water )
(HLA Lab 70
Analysis)

TCA

{<0.001)

0.14 + 0.08

2+1

HLA - 8716783 -

TCE PCE

(<0.001)  (<0.001)
0.0+ 0 0.45 + 0.2
0.60 + 0,14 5.0+ 0
0.9+0.1 646

0.6 + 0.3 0.1+0.

0.50
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interface indicates that F-113 and TCA are moving from the water into the
s0il gas whereas the remainder have the opposite gradient and thus are mov
from the soil gas into the water. |

| The only speculation that might be appropriate from the daté at Site
is that contaminants may have been introduced 1nt9 the subsurface at diffe
times or places. The distribution of compounds relative to each other is
clecrly not directly 2 function of their solubility characteristics Js 2pp
to be the case at Site 1. If they had all been introduced at once in_the
same system, the differences in their distribution should véry more predic °
as a function of their physical properties. However, at Site 2 the distri
cannot be $0 simply explained suggesting that other variables, both tempor
or spatial, may be involved. Morg groundwater samples will have to be
collected at depth to determine if the major mass of contamination is abon

or below the water at Site 2.

SITE 3 . |
" ‘Site 3 (depth to water, 24 ft) is Jocated at 2 point upgradient from
thé contamination at the.Plant. The purpose of the investigation at this
site was to show what the s0il-gas data looked like in an.area where there
was no contamination. The results are given in Table 4. Only two gas sar
were analyzed from this site because one or two Sttempts to collect gas fi
due to ¢logging of the drive-point screcn in the soi].

The results show only traces of contaminants and‘né trends or gradier
are evigent. In fact the trace levels of chemicals observed at this Site
probably represent carryover or equipment contamination from the samples

measured at the previous site where relatively high level contamination e

Only three gas bottles were on hand and each one had to be reused 8t each



TABLE 4. Chemical Data for Site 3.

SAMPLE

Air above
Ground (1)

Soil Gas
10 ft (1)

Soil Gas
25 ft (2)

Water (1)
(Field Meas.)

Water
(HLA Lab
Analysis)

CH2C12

0.1
0.02
,0.09 + 0.0

(<1.0)

F-113

0.004
0.04
0.01  0.01

0.3

ND

reue ¥ 0! 1Y
HLA - B/16/83

TCA . TCE PCE
0.003 . (<0.001) 0.00
0.003 . 0.00) " o.0

0.001 + 0 0.001 + 0.001 0.605 +

0.2 (<0.1) 0.

ND ND
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Because this site investigation was storted at the end of ‘the last day there

" was no time to redo samples or mak: 8 special effort to clean the glassware

or the sampling equipment before making the measurements. However most of
the concentrations observed here are two or more orders of magnitude Tower
than were observed at the contaminated sites and thus are not likely to cre:
misleading results on a typical production-oriented day. In order to get

positive results near the detection limits, a system employing analysis of

known blanks would have been used.

SITE 4
A transect of shallow soi]-gas.samples were collected at Site 4 across
a known TCE'pTume where the depth to water was 30 :ft. The results of all tr:
gas analyses are presented in Table 5. A comparison of the TCE éoil-gas
data from this study with the groundwater TCE concentrations taken from a
previous studj are shown in Figure 1. The results show that TCE was detecte
every place over the plume, and was not detected over the noncontaminated wi
on both sides of the plume, However, the high concentration ob;erved in the .
soil gas i; not located exactly over the peak groundwate; contamination are:
The soil-gas peak and the groundwater high are separated lateraliy by about
75 ft. '
The fact that the soil-gas con&entrations are not proportional to
the groundwater concentrations is probably due to variations in the air
permeability of the shaliow soii. The soiT-at this site was particularly
so;t. requiring only two or three hammer blows (with 8 10 1b sledge) per foc
to drive the pipe. The soil at the point where the high concentration was
measured was noticeably harder, thus contaminants at this point were

probably better protected from dilution by atmospheric air.
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® SOIL GAS FROM 3.5 FT DEEP
© GROUNDWATER

10
®
N do.75
S
S
S
8 4050
O
]
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L
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2
| e— O
<G00

DISTANCE ALONG FPARKING LOT FROM
NORTH CORNER (IN FEET)

* pREVIOUS STUDY BY HLA

FIGURE i. Soil-gas transect across TCE plume.
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TABLE 5.

Distance from

parking lot.

North Corner CH2C12
of Parking Lot _

1 O ft 0.06
2 65 ft+ 0.02
#3145 ft* 0.04
f4 236 ft* 0.04
¢5 325 ft* 0.02
#6375 ft (<0.01)

® Sample Tocation above previously determined TCE plume.

F-113

0.006
0.05

.0.004

0.01
0.3
200

TCA

0.001
1.0
0.002
0.003
2.0
8.0

HLA - B/16/83

Shallow soil-gas transect across TCE plume &% NE

TCE

(<0,001)
0.01
1.0
0.3
0.03

{<0.005)

side of the

PCE

0.00) °
0.004
0.003

(<0.001)
0.002
0.04
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Soil—ga; samples in this study werc collected over a depth fnterval ¢’
3.0 to 3.5 ft. In view of the ease of poundfng pipe into the ground in tr
area, any subsequent study should be performed using Tonger pipe that may
more definitive results. Tenlft lengths of pipe could have been used near
as easily as the four ft lengths, and probably would ﬁave given more accur
results. In this study, about 15 minutes was required at each transect

Yocation to drive the pipe, collect &nd analyze two samples, and remove th

pipe.

EFFECTS DUE TO SOIL TYPE

As noted previously, soil sampies were collected as part of the gas
sanpling process. The soil samples were examined in hand samples and the
observations for each boring are shown in Fiqure 2, No correlation could
be made between the shape of the soil-ges contaminant profile and the prop

of the soil,

CONCLUSIONS

The ‘techniques employed in this study or demonstration showed the
following points:
1) Subsurface contamination by volatile contaminants produces a concentrat
gradient 1in the soil -gas that decreases in a direction ;way'from the major .
source or body of contamination. “
2) AN of the groundwater contaminants in this study were detectable and -
distinguishable from atmospheric levels of the same contaminants 2t a soil
depth of 3 to 5 ft.
3) A vertical profile of contaminant concentrations‘in the soil gas
down through the unsaturated zone and in groundwater through contaminated

portion of the aquifer fs probably the most sensitive and rapid method of

?
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SITE 1 | SITE 2 (0-97)
= T 6AS SAMPLE | = .
T GAS SAMPLE 2 == 4" 645 SAMI
BROWN |== i =
CLAYEY ::-'L , . — =
SILT = - ROWN =
==F 6AS SAMPLE 3 cLarey = o
= -=[C 6AS SAMPLE 4 ST ==L 645 samr
prowN BRE GAS SAMPLE 5 =I[C GAS Samr
SANDY  [H33] ] - -
SILT sl :_':_1
BROWN  Reer™ =7
SAND 2hd] ==
| SAND 7
SITE 3 =
':‘:'
= |
EROWN | =]
CLAYEY = |~
SILT —T GAS SAMPLE I
l", e
SAND & o ,
SANDY
GRAVEL

GAS SAMPLE 2

VERTICLE SCALE 1" = 10'

FIGURE 2. Soil Profiles at Sites 1, 2, and 3.
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assessing the overall distribution.of 8 contaninant in the subsurface. A
transect of such profiles would serve to obtain horizontal directional gra
as well. _ ‘

4) The vertical profiles measured on the second day of this study require
2.5 to 3.0 hrs to drill, collect samples, analyze the samples, &nd backfil
the hole. |

§) The shallow soil-gas transect which analyzed soil gas from a depth of

3.0 to 3.5 ft appears to be a viable way of locating subsurface contaminat
The technique is part1cu1ar1y useful for TCE because the ambient backgroun
of TCE in the atmosphere §s virtually not measurable, thus the trace
concentration observed in the soil gis arc significant. Soil-gas samples
collected at a depth of 10 ft would probably give better correlation of so

contamination levels with groundwater contamination levels.
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A MONITORING AND REMOVAL PROGRAM FOR

LEAKED PROPANE GAS IN THE
VADOSE (UNSATURATED) ZONE: A CASE STUDY*

Thomas Lobasso, Jr. and Andrew J. Barber

Geraghty & Miller, Inc., Syosset, New York
The loss of petroleum pro&uets through leaking!tanks and distribution
systems is one éF the most common and widespread cccurrences éF subsur face
contamiﬁétioﬁ iﬁ tﬁe United States., Many of these incidences are-spot-
lighted by the media and draw much public attention. Although many types
of product recnfary systems have evolved, earth scientists would agree that
even the most advenced systems cannot remove all of the product trapped
within the soil grains‘or'rock fractures. Problems can occur due to

lighter fractions separating from residual product, causing accumulations

" of vapors in the subsurface. Increased attention is being turned toward

the role of gases in the unsaturated zome in incidents of hydrocarbon con-
tamination. The following case history details the techniques used to de-
lineate and remove a body of gaseous hydrocarbons from the unsaturated

Zone,

Field Investigation

Two leaks from a buried natural gas distribution system resulted in
gas plumes under a regidential ares. The gas, predominantly propane,
spread through an unsaturated zone composed of uﬁconsolidated glacial
materials and reach the water table where some of the gas dissolved in the

ground water. Approximately one and a half years after the discovery and

wynriviaPioceedings from The Conference on the Characterization and Monitoring of

' .

the Vadose (Unsaturafed] Zone: National Water Well Associatlon: December
1983, Las Vegas, Nevada.




repair of the major leak, a subsurface investigation was‘begun utilizing

gpecialized sampling procedures and protocols to determine the extent and

-dynamics of the plume in both the saturated and unsaturated zone. The

results of the investigation revealed the second leak and were later used.

to design and implement a gas removal program.

A psopane monitoring program in the vadose zone was initiated based on
several assumptions; (1) propane has é greater density than air, 1.83 grams
at 25°C and one atmosphere, and would migrate downward Froﬁ the pipeline
leak (4 feet below land surface) until it resched the saturated zone, (2)
propane with an aquegus solubility of 65 mg/L (Merck, 1960), would dissolve
into the ground-water system as the gas plume made contact with the water
table, and (3) the remaining undissolved gas would blanket the water table
surface. Presumably, propane gas can move in either direction between the
gaturated and unsaturated zones, depending on the relative concentrations

in each zone,

b L et

Saturated Zone Investigation

A field investigation of the saturated zone wés first undertaken to
determine the extent of the dissolved propane in the ground-water system.
The ground-water investigation, which continued concurrently with the in-
vestigation of the unsaturated zone, included the installation of monitor-
ing wells designed to provide (1) geologic informationm, (2) ground-water
samples to determine the impact of diasclved propane on the ground-wate§
gystem and to approximate the.location of the gaseous propané (undissolﬁﬁdk*-ﬂa”ﬁﬁib

o py

within the unsaturated zone, and (3) water levels to determine local hy=



draulic gradients‘and general direction of ground-water flow, Gas chrome-
tographic sanalyses of ground-water samples collected from the ﬁoqitoring
wells indicated the general extent of propane contamination in the satur-
ated zone. These results in turn pro#ided the rationale for the location

and design of gas monitoring wells in the unsaturated. zone.

Uﬁéaturated Zane Investigation

The investigation in the vadose zone began with the installation of

20 small-diameter wells screened directly above the water table. After
gamples of the soil atmosphere (soil-air sémples) were collected and ana-

lyzed, it was apparent that additional monitoring points would be required

to further define the extent of gaseous propane in the subsurface. Figure

. 1 shaows the location of the propane-monitoring wells as well as the loca-
tion of the gas-main leaks. To monitor the presence of gaseous propane
vertically within the soil profile, well clusters (two or more adjacent

wells screening successive depths) were installed at suﬁe of the locations.

The vertical monitoring data was necessary to later maximize.the removal of

gas during the cleanup phase.

The monitoring wells were installed by the air rotary drilling method
and were chnstructed of 2-inch (I.D.)-PVC casing and screen. To install
well casings and screens an oversize diameter borehole (6~inch) was first
drilled. The drill cuttings were collected at 5-foot intervals and logged
for geologic interpretation. Once the desired depths were raébhed, the

;ﬁgﬁéﬁﬁéwgﬁ£égpaaing and. gcreen was installed. The annular space surrounding the . ..

6 well screen was backfilled with graded sand slightly larger in grain size
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than the screen openings (0.02 inches) to prevent fine soilJparticles from
entering the well. The space directly above the screened iﬁterval was
filled with bentonite clay aﬁd cement to seal the well and pfevent surface

runoff from entering.

One quarter-inch (I.D.) tubing was installed in each well which ex-
tendeq downward into the well screen approximately two-thirds the distance
from ground surface to the water table. The tubing protruded through an
air-tight well cap at ground surface and was used for collection of soil-

air with vacuum equipment.

During early phases of the field investigation, it was necessary to
have real-time analyses of hydrocarbon content in soil gases. The immedi-
ate results helped to guide the drilling program, and allowed us to estab-

lish a protocol for gas sampling once the wells were in place.

The two inétruments ysed for this work'were:an orqanic vapor analyzer
(OVA) and an explosimeter. The OVA is a portable instrument that can meas-
ure hydrocarbens in air in the range of 0.2-1,000 parts per million {(vol./
vol.). The explosimeter is less sensitive; it measures gas as a percentage
of the lower explosive limit (LEL) and percent by’ volume. The explosive

limit of propane is 2.37 to 9.5 percent by volume in air (Merck, 1960).

1

.

Monitoring wells and borings to be sampled were left closed and undis-

4

turbed for at least 24 hours. At the time of sampling, a diaphragm pump or

peristaltic pump was connected to the 1/4-inch (I.D.) polyethylene tubing

that is permanently in place and extends downward to the sampling zone.
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Field experiments with the OVA showed that a constant hydrocarbon reading
occurred after five minutes of pumping at approximately one liter per min-
ute. Subsequently, all routine samples were taken-into air'bags after re-
moval of several'lite:s of gas., ' The pump was disconnected after sampling

and allowed to flush with fre. air.

3

Results of the Hydrogeologic Investigation
and Soil«Air Sampling Pragram

The study area is underlain by 50 to 100 feet of unconsolidated gla-
cial meterial, consisting of till with occasional stratified and Qnatrati-
fied silts, sands, and gravels. These deposits are underlain by crystal-

line bedrock.

The water table occurs within the unconsolidated deposits at depths
ranging from 20 to 30 feet below land surface. The surface of the water

table slopes northward and eastward, generally conforming to the topography

of the area (Figure 2). Ground water in the water-table zone moves in a

northern and gastern direction.

The results of propane analyses in soil-air samples from the vadose

zane are shawn in Figure 3. Propane plumes resulted from gas main breaks

at the two locations shown, This figure shows propane concentrations of
samples drawn from wells that are screened in the middle and lower part of
the unsaturated zone (15-30 feet). Concentrat ion contour lines ‘have been

superimpcsed on the study area.



A i T Ay -.w’

PR

Tty Lo E':‘Pﬁt?i!?i"’qi?? o}

EXPLANATION

@ Gas MAIN BREAX

m7(— LINE OF EQUAL ELEVATION
{ DASHED WHERE INFERRED)

-—— QDIRECTION OF GROUND WATER

FLOW

300 Fr,

WATER TABLE CONTOURS

( Feet above mean sea level )

Figure 2



§
H
- g —pe o e

[¢] 300 A

L | e

CONCENTRAYION OF GASEOUS PROPANE
IN PARTS PER MILLION -

m 200-1000

EXPLANATION

~ @B GAS MAIN SREAK

—— APPROXIMATE ElT'ENT OF GAS PFPLUNE D 1000~ BOGD
D 3000-10,000
> 10,000 -7
' GONCENTRATION OF PROPANE IN THE MIDDLE TO LOWER UNSATURATED ZONE ( 15-30°) .-
( BEFORE GAS REMOVAL OPERATIONS ) " Figure 3

- ) R —n e

SE .. vty B R A L T - T



® = - | o
Propane concéntrations in soil-air samples collected from welis
screening the upper to middle unsaturated zone during the ssme time are
shown on Figure 4. Comparison of Figure 3 and Figure 4 shohs that the pro-
pane in soil-air is predominantly in the deeper part of the unsaturated

zone.

It was noted that the area of highest concentration of gropane
(>10,000 ppm (vol./vol.))} in the larger plume was 200 feet north and down-
gradient from the gas main break indicating that the gas had migrated from
the point of origin. Neither dissoclved nor gaseous propane was detected in
the subsurface at menitoring points upgradient from the known source. It

should be noted that the smaller plume is still centered on the second gas

‘. main break, indicating that this break occurred more recently and the gas
1
had not yet migrated. In fact, the second gas main leak had remained unde-
b4
tected until our soil-air survey had been completed.
Propane Removal Program
ga: Before a full-scale gas removal system was initiated, several pilot
Sp1 studies were conducted to determine if propane could be removed Ffrom the
.mat , vadogse zone, and if so, how effectively. A plan was developed to utilize
gro vacuum through the monitoring wells to evacuate the gas plume.
*Pr ) After researching several recove;y methods, such as attaching small
the .
EEX vacuum devices (diaphragm and peristaltic pumps) to the wells, the most

iamhhﬁzm#mmmv-a.feasible aq? af fective method appeared to be the use of aspiration devices

. ¥ or eductors. Eductors ‘d easily be attached to the wells and eved sty D

=
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other wells, if necessary, and several! .p to 10) could be connected to oné
air compressor and operated at the sa 1ime., Figure 5 5hows‘the(propane
removal system in a cross-sectional view. Compressed air péssing through
the venturi produces a vacuum inside the well casing and draws gases out of
pore spaces of the unsaturated scils. The gases are evacuated from the
ground and discharged into the atmosphere. The high rate of discharge from
the air compressor was expected to dilute the propane to concentrations be-

low 5 percent of the LEL.

Pumping tests were conducted to determine the change in pfOpane con=-
centrations over time in the removal welis and in nearby gbservation wells.
The system was alternately pumped for 24 hours and then shut down for 24
hoﬁrs to allow propane concentrations to reach equilibrium in the well cas-
ing. Soil air samples were collected and analyzed by gas chrcmatograﬁhy
before each pumping cycle began. Results of the pumping test showed a de-
cline to 10 percent of the original propane levels after the first 48-hour

cycle. Prdpane concentrations were observed to rise to 50 to 70 percent of

their original levels by the end of the 4th to 6th pumping cycle, then de-

cline after subsequent pumping cycles. Similar trends were observed in ob-
servation wells surrounding the pumping wells. This information indicated

that the gas plume is highly mobile in the subsurface and that it was pas-

sible to.remove propane, if only locally, by aspiration,

A full-scale recovery program began with the addition of recovery

wells in areas of highest propane concentration, These wells, along with

existing monitoring wells within the plume, were fitted with venturi de-

LA .
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vices and connected in series or independently to a single air compressor.
Figure 6 shows the airline cr “iguration. 'Pressﬁres of 50 to 90 pounds per
square inch were maiﬁtaine: ch well head causing tﬁe pressure in the
well casing to decline to ap,_oximately 78 atmospheres. The syétem was
operated 12 hours per day for 6 days a week and was allowed to recover for
48 to 72 hours every two weeks so that a round of soil~ai£ samples could be
collected and analyzed to monitor removal progress. The results of these
analyses indicated that the recovery system decreased the overall concen-
tration of propane in the subsurface, After three months of aspiratién,

concentrations were reduced to trace amounts.

. Summary and Conclusions

The tested propane gas which is heavier than air, traveled downward
through the unsaturated zone until reaching the'water table. A portion of
the gas dissolved into the saturated zone but the bulk of the remaining gas
blanketed the lower portioq of the vadose zone 15-30 fest below iand sur-

face.

Thé major gas plume traveled 200 feet downgradient frvm'the gas main
break between the time the leak was repaired and the subsurface investiga-
tion began (approximately 1-1/2 years). A smaller gas plume was discovered
near a second gas main break which had remained undetected until the time

of the subsurface investigation.

i et L, The results of a study to determine the extent of propane in the sat-

urated zone were helpful in "fingerprinting” the extent and location of the

s
’
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gas plume in the unsaturated zone and formed the basis for the design and

location of gas removal wells,

Pilot testing of specialized gas sampling methods and protocols was
carried out to insure that soil-gas samples were representative of actual
conditions in the unsaturated zone and that consistent and reproducible

analytical results were obtained.

As a safely precaution it was necessary to continuously monitor pro-
pane in the atmosphére during all phases of the field investigation and
cleanup operation. Several explosimeters and organic vapor analyzers were

helpful in this regard.
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RESEARCH CONSULTANT CONggRTIUM

C .0 1 fepn (415) 3868449
: 2

January 8, 1985 . , O,UL %N\ S b2 Od

MRS. CAROLE A. ONORATO, Chairwoman wﬂrﬁ‘“’

State Water Resources Caontrol. Board

Post Office Box 100 - ol_gl\uo_u_xflz
Sacramento, California 95801 _ . m

Thank you and vour staff for sd quickly remedying the compiaints by- geﬁfng the
current draft proposals for Underground Tank Regulations--Title 23--t0 us so promptly.
Such sensitivity in a pubhc agency is pralseworthy

Dear Mrs. Onorato:

As you .are aware, throughout the long process of develgping these regulations my
colleagues and | have been very vocal in espousing the utilization of new technology
and more ‘specifically, vapor monitoring in the backfill area of tanks. At the same
time we have malntained the majority of our contact through your staff and we have
provided them with the most recent scientific titerature in this regard.

However, all of our input has apparently. fallen .on deaf ears--possibly -because
our client, Genelco, Inc., has a device to monitor vapors in the backfill area.

As a result, 1 have taken the liberty of providing you with copies of the Hierature
we have previously submitied to your staff. 1 hope vyou. will have an opporiunity
to peruse it prior to the January 18 meeting. At that time we will present Dr.
Glern M. Thompson, President, Tracer Ressarch Corp., Tucson, Ariz., one of the
authors of the enclosed matérial, Mr. James-»Levine, an engineer with whom | am.
sure you are familiar, and at least one other independent engineer-scientist who
is familiar with hydrocarbon piume propogation in the unsaturated (vadose) zone.

Possibly these gentlemen will be able to explain the technology in -a mamner that
is more acceptable to your staff than our previous efforts.

Our major concern, at' this juncture, centers arcund what we feel is the dangerous
procedure of driiling an unprecedented number of wells through the aquafer. Both
our files and yours contain Incident reports of ground water -pollution as & direct
resuli of monitoring wells acling as a conduit of poillutants. This is dangerous
to the very resource vour agency is mandated to protect. i

Further, we wonder If any of the Regional Water Qualily Boards would have- lssued
a dritlling permit for a well down gradient from a potential poflutant site, such as
a filing station? This is what these draft reguiations is mandating. - We- are not
being argumentative, the important thing today is the proteclion of our ground water
through the PROPER monttoring of underground tanks. s

We are quick to acknowiedge the place of monitoring wells, but that place is only
in an environment where there has already been a leak, as a measure of the extent
of pollution...NOT AS AN ONGOING MONITORING -DEVICET Prior to the development
of vapor monitoring technology wells were the only means of meonitoring ground water
pollution. TODAY POTENTIAL POLLUTION CAN BE DISCOVERED THROUGH VAPOR -
MONITORING and the horrendous damages of that pofiution can be mitigated. Damages
that could extend far beyond our precious ground water and into the body politic,
if that pollution is trtansported through condulfs mandated by an appointed guvemment
body.




DRAFT REGULATIONS--Page 2

Our fervent hope Is that your board will amend your staff recommendations for such
indiscriminate drifling of wells as outlined in the subject draft regulations and move
into the new technological age with a sirong emphasis on vapor monitoring. -

4

Wit best regards,

KL
FRANK H. WINSTON (g
Chalrman and C.E.O.
FHW:r

encls.
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. +Japuary 17, 1985 .- S

Mr. Michael A. Campos A
Executive Dirtector - e
State Water Resources Control Board .
Division of Water Quality ‘ .
P. 0. Box 100 -
Sacramento, CA 95S01-C100

. . 1 . N . N "‘-'-.,-" e .’;
Dear Mr. Campos: . , g L e
ke:  Special Board Mzeting [ PNITTO I S
. - January 18, 1985 at 10:00 a.m. = - . e e T
. . . ) . . - ) ) o N . .. "‘.‘ ’._“. .
Fzference 1s made to your Special Beari Meeting to6 discuss i
changes to the proposed reguldtiosns goveTiing underzround . | - '
storage of hazardous substances. R
I would like to call your attentics. te Section 2621, Addi-"
tional Definitions, page 2.8, the word "Susdstantiakly™-i. int
conflict with 10 percent. ‘ R .
A ’ - . . - - ., : ' . . . _. . . \ X - .‘._‘.‘- ',l , .__‘.' "
T hope the final product will still exsupt’ furm prople. R
Sincerely, o - S T ‘
. o . - "‘ - * T - - L. - -
- //.F ’ N7 % S
BTLL BRANLEY U . SR L
Assecmblyman, 76th District = T e T
- BE:ly o - LT
3
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'-".?.'-'- Howeveru.'an of Sour lnput has apparently faller on .deaf. ears'--pcss;bly because
g OUI client,. Genelco, Inc., .has a deviee to . monitor .vapors -in - the ‘backfill area. o
" _As a. result,. | have- taken the iiberty of providing vou with- copies of the Hterature-‘-" T
2 we have previously submitted to your staff. | hope- you willi have -an. opportunity.
* to- peruse it prior: to the January 18 meeting. At that time .we will present Dr.
. - Glenn M. Thompson, President, Tracer Research Corp., Tucsen, Ariz., one of. the-
¢ v authors. of the. enclosed matérial, Mr. James .Levine, an engineer with whom 1. am. ..
. " sure -you. are-.famillar, . and. at least one- other Independent engineer-scientist: who
. . ;- is. familiar with=xhydrocarbon . plume propogation In- the: unsaturated - (vadose) zone.
. Possibly. these::gentlemen wl! be able- to explain the' {echnology In a mamer ’that
ls more acceptable 1o your: staff than our previaus efforts.. TIPSO
»wﬁmm«, - N EES Y :
Our majw ccncern,u .at this junctwe, centers arcund what we--fes! Is. fhe da:ngemua*
procedure -of - drilling: an unprecedented number: of wells through, the aguafer. Bothy:
our ~files andzyours.contain- incident reports of ground waier pollution .as.a directz«i;
result’ of monitoring  welis: acting: as. a conduit of pollutants. This Is dangerouswwp
to the. very resmme ycur agency is mandated to pmtect '

-a drtillng permit.hfor a weli dcwn gradlent from a potentiaL pollutant site,,,such as
a. filling station?:= This Is: what these draft regulations 'Is- mandating..; We: are. noti?
being argumentative, -the imporfant thing today is the protectiun of our gmund wate.'
through the PROPER monitoring of underground tanks. - il

We are quick. to acknowiedge the place of monitoring weHs, ‘but thaé'f place ls oniy
in an environment where there has already been a leak, as a measurz of the extent:
' of pollution...NOT :AS AN ONGOING MONITORING DEVICE! Prior to the development:
of vapor monjtoring technology wells were the only means of monitoring ground water . -
poliution. = TODAY POTENTIAL POLLUTION CAN BE DISCOVERED THROUGH VAPOR
MONITORING and ‘the horrendous damages of that poljution. can be mitigated: Damages
that could extend far beyond our precious ground water and' into the body po‘iitic, i
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DRAFT REGULATIONS--Page 2 -

Our fervent hope -is. that your board will amend your staff recommendations for such . -
indiscriminaie drilling of wells as outlined in the -subject draft reguiations and move -
into the new technological age with a sirong emphasis on. vapor. monitoring.

1 1 T .

Chaimman and C.EO. 7 A
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" 8tate 0f California ,
wWater Resources Control Board ' , : :
Division of Technical 3ervices '
001 P St. T
Sacramento, Ca. 95814 - o e

Dear Sirs:

-~

I would 1like to take +this opportunity to commend those members of the

Board actively engaged in writing the Regulations Draft» Efforts to
safeguard the environment are long overdue.

There are severzl areas of pertinent teohnologloal -advancements in which

I have aquired expertlse. For the past two years I have been investigzting
vadose vapor sensing technologies. Although my investigations centered

on hardware develooment, I have aguired significant 1n81ght into Sub-.
surface hydrocarbon transport phenomenon.

- Attached are copies of four Investigations which are consistant in

their findings. Fhese investigations contaln consistant data which will
corroborate all stated comments.

.’ , The Investigations are: - o

1. "Soil Sentry Effectiveness in -Controlled Soil.
b Conditions™-~~ Advanced Industrial Designs Inc.’
' 2. "A Monitoring and Remaval Program.for-Ledked
Fropane Gas in the Vadose Zone"---
Geriagty and Miller : ' _
3. "Demonstratlon of Soil Gas Sampling as a Tool to '
Aid in Defining the Distribution of Subsurface
Contamination by Volatile Organic Compounds®
~=-=Glenn M. Ffhompson Ph.D.
4." 301l Gas Studyof Volatile Organic Contaminents
above a portion of the TCE Contaminated Aqulfer"
i : -~~Dr. Glenn M. Thompson

Comments are referenced by the pertainent sectlon number of the Draft
Regulations. .

2640,c -
Expensive analytical and slant drilled samples of a site are not
necessary., Vadose investigations would reveal accurate site history.

A Leak of .05 gph should not be tolerated. The currently used
test procedures are conducted over much too short a +time span. .

T e e s e me

0 " CONPINUED . -- -

33 COTTINI WAY, SANTA CRUZ, CA 95060 « (408) 425&5395 '

o o AT TR TNOPro rr 9 ep
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Lm0 " InousTEAL | o )
‘ Diesions e,

2644 ,a
Same comment as 2640,c
2645, b, 2 . '
. The five feet constraint on Vadose monitoring feasibility is
not necessary. ALl investigations to date demonstrate that
the effectiveness of asplrated Vadose monltorlng systems ‘
increases as the water table rises. Ihls increase is 1ndependent
of s0il comp031tlon -
2646, d
Same comments as 2645, b, 2

If I can be of any further serv1ce. Please do ncﬁ he31tate to
contact me.

‘Sincerely,

(l’ Reinhard Hanselka
President and Principle Lnglneer

- N
L

33 COTTINI WAY, SANTA CRUZ, CA 95060 = (408) 425-5805 .




oSt INUUSTRIAL © © . v Loy
. ‘.r\" P . - ) S - DESIGRS . i, 0 e
b ' - 33 Cottini Way, o

. ' Santa Cruz, CA 95060 - e
GENEL CO (408) 425-5895- - :

SOIL. SENTRY

fA. The pur;:;ose of this investigation is to determine: the
effectiveness of the device in a controlled soil condition..

Lt

B. Apparatus and test procedure. = - ST T

Test EBox ) -

4% w 17 x 1°

&

S/8 plywood

to device

Needle Valve '
#- | S
- Bample Tube _
[ " .
L
L/ .




4
f...\.
i

% IR

S0OIL
SENTRY

~TEST PAD

a. S0% clay . IR
507 sand
at 15% moisture
507 moisture .
saturated at water table

Chemicals

a. Acetone

b. bGasoline (reg)

£. BGasoline (unlead)
d. Methylene Chloride | -
e. Tri-chloroethylene (TCE) -~ . S
Temperature

45 deg. F - 78 deg. F

Procedure

a. Spil was renewed aflter each chemical'test.

b. Sensor was initiated.

. 10 ml of test splution was placed on the test pad.

d. Test cumpleted when all sensors register leak or 5
days.




19%

Day
Day
Day
Day
Day

S0%

" Day

Day
Day
Day
Day

1574
Day

Day
Day

Day .

Day
Q0%

Day
Day
Day
Day
Day

15%

Day
Day
bavy
Day

‘Day

S04

Day
Day
Bay
Day
Day

it
o

moisture

— Initiation
- Sensors 1,
Sensors 1,
- Sensors 1,

2,
2,

2,

— Imitiation
— Sensors — all

—— s et H . s

— Initiation

Sensors 1, 2,
~ Sensors 1,

— Initiation
- SBensors 1,
- Bensors 1, 2,
- . Sensors 1, 2,

moisture

— Initiation

- Sensors 1, 2,
Sensors 1, 2,
- Sensors i, 2,

~ Initiation
- SBensors 1,
Sensors 1,
— Sensors 1,

-

3
2,
2,

[ N
|

- Sensors 1, 2,

3,

4

' fcetone

35 4, 3,

3,

ARART

NEAOi'

-

Hé&ﬂ

i)

oo
w

5,

% sample placement -

b, 7
63‘ _75 .B"

Acetone -

Gazsoline

 Baspline

6y 74

&, 7, 8,

Gasoline
i

6, 7
b’ N 7,- B,

Gasoline

PRET E A ——
INDUSTRIAL:
DESIGNS. = .

© 33 Cottini Way.
" .Santa Cruz;, CA 95060 .
{408) 425-5835 :

9, 10, 11, &2
(reg}

5, 10, 11, £7
{(reg?
g, 10, 11, 2
(unléads
9, 10, 11, 12
(unlead}
9, 10, 11,

12



DESIGNS - -

L. T T .7 33 Cottigiway -
d ' L ' : : Santa Cruz, CA 9508¢
N e x SR . {408) 425-5895 -

' g. 154 moisture Methylene Chloride.
Day 1 - Initiation
‘]} . Day 2 — Sensors 1, 2, 3, 4 :

Day 3 — Sensors 1, 2, 3, 4, 5, &, 7 N 7
Day 4 - Sensors 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 ;
Day 5 - Sensors 1, 2, 3, 4, 5, &6, 7, 8, %, 10, 11, 12

h. SO% moisture : Hethylene~ﬁﬁ}crid3n
Day 1 - Initiation
Pay 2 — Sensors 1, 2, 3, 4, & S
Day 3 - Sensors i, 2, 3, 4, 5, &, 7, 8, 7, 10
Day 4 - Sensors 1, 2, 3,.4, 5, &, 7, 8, 9, ¥0, 11, L2
Day § — ———wem—— : S .

i. 197 moisture .  TCE
Day 1 ~ Initiation
Day 2 - Sensors 1, 2, 3, 4
Day 3 - Sensors {, 2, 3, 4, 5, &, 7
Day 4 — Sensors 1,-2, 3, 4, 5, &, 7, 8, 9, 10
Day 5 — Sensors 1, 2, 3, 4, 5, &6, 7,.8, %, 10, 11, 2

j. Sample tube material was changed from PVC tm PVDF due
. to compatability problems with Methylens Chloride.

‘]) k. Water table saturated . BGasoline (unleaded).
Day 1 — Ipitiation
Day 2 - Sensors 1, 2, 3, 4
Day 3 — Senscrs 1, 2, 3 4, S5, 6, 7 B, 9, ror, 11, 12
Day 4 — —————— '
Pay § - ———————

& Cbnclusion

Device performed as claimed. Sensxt;vxty was equal wlth
all solvents triggering response.

,,(J/,,,, //

ADVANCED.
INDUSTRIAL

DESIGNS
33 Cottint Way

m - Santa Cruz, CA 95080

(408).425-5885




- SOIL GAS STUDY OF VOLATILE ORGAIC CONTAMINANTS

ABOVE A PORTION OF THE TCE CONTAMINATED AQUTFER
IN THE SOUTHWEST PART OF TUCSON, ARIZINA.

DR, GLENN M, THOMPSON
KIRC THOMBON

‘DepARTMENT OF HYDroLOGY & WATER Resorces

~ UNIVERSITY OF ARIZONA
Tucsan, Arizona S5721

MarcH 8, 1983



ABSTRACT

X

An investigation of volatile orgznic contéminants in the unsaturated.zcﬁe;;fﬁ
soil gas above & known TCE contamination plume waslcﬁnducted in Tuéspn on
February 2, 1983. The purpose of the study was to test so0il gasﬂsamplfng a;
2n investigative technique for subsurface contaminatich‘probTQms and test
methodology for performing gas sampling. o | o
Halocarbons were measured in the atmcsphere_abdve:groqnd; in-the-soi]'gﬁs;;f;
at depths of 10, 20, 50, and 90 ft below and sufface}_and~in‘the grgundwaﬁer | E?
3t the site. Seven compounds were measured. TCE, CC!A;JPCEw and,cci3ﬁ sﬁowed: :
gradients that iﬁcreasediin concentration toward the water table, indicating 3
subsurface or water-table source. F-11, TCA, and'methy1ene'ch1ufide‘éhowed
decreasing ¢oncentration with depth indicating a possib]e*atmospheric,origiﬁx 'l
All of.the compound detected in the soil gas at TO‘ftVQére detected in
‘the groundwater as well at 100 ft proving the basic value of thé method'fOr

remote detection of groundwater contamination. If horizontal and vertical.

gradients are measured, the method can provide information about source and

proximity of contamination.
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-C??’_‘a-n-za Study - 3/8/851,

An experiment to investigate the concentration of volatile haTo;arboﬁs
in the soil gas above a portfon of the TCE contaminated Tu;san AQuifer~was‘l_,
initiated on Februafy 2, 1983. The purpose qf 1he-experiméntxwas togfearn
what factors affect the soil-gas concentration of a contaminant emanating-'
from the water table and to evaluate methods of sampling the scilﬁgas &nd
groundwater, Soif-gas-samp!ing is potentially the best.iqvestigative'technfqua
for volatile organic compounds in groundwater-because of the Tow cost and Speed

of the measurement in comparison to drllfing to the water table. for each

data point.

LOCATION

The site is located ét the Carranza residence at 70i9 Sbuthnﬁtﬁ'Street in
Tucson. The property is directly downgradient (northwest) of the- Hughes Aircra
Coﬁpany plant (Figures 1 and 2) which is known.to be 2 major source of TCE
contamination in the groundwater.‘ There 1s & domestic well on the prcpertyi
contaminated with over 500 ppb of TCE 1ndicating that the Carranza property
is over the contaminated groundwatef'plume. Because of the proximity of the
site to the contamination source, it is logical that the TCE has moved under

the study area with the groundwater flow.and has diffused upward from the water

table through the s0i) in the gas phase.

FIELD SAMPLING HMETHOD

Sofl gas 1s collected from a drive-point screen driven or buried in the

ground at the desired depth. The gas 1s collected by pumping the soil gas out

of the ground &nd through & sample container by means of a vacuum pump: {Figure
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Figure 1. Map showing contahinated wells 4n southwest part of Jucson and locatic
(l’ of study site {(Carranza well) relative to Hughes Plant, 2 known source
of TCE contamination in the groundwater. : '
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Figure 2 Hﬁp shuﬂng TCE pmé originating from Hughes Plant.
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_-septum for Syringe .S‘r.;m,c;/,',7 g

Vacuumn
g 3 1 Pump

Gr@nd Somple Bottle (glass)]

- __Surfoce

A Compacted Backfill - SRR
: Air Piezomelter - ‘ :

- Soil Gas Drawn 10 Air Fezomeler

Drive Point Screen

Figure 3, Schematic drawing of soil-gas sampling system.
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" A gas sample is perfodically collected in » syringe from the sample bottle 4n - -

the evacuation line and analyzed in the field.. Thé‘fie1d.ana]ysisiig criticai 'F
to the method in order to determine when a representative;samp}eahas‘been . -
obtained and to direct the investigation aS it pyogressésh _— -

A hollow stem auger was u;ad to drill the‘aﬁcé&s-ho1e. Soi}agas sa%p{és
were collected at various: depths. through an airlpiezaﬁgtgr-iowared down the. - -
cénier-of the a;ger. ;Gehera11y. the work prozeeded as follows. Tha~auger~h§Te
was advanced to the desired depth, and the air piezometer which. consisted of |
2 standard 30" drive-point screen on 1-1/4" steel pipe was lowered to the . -
bottom of the hole and either driven with 3150 1b hahner*ér,béckf111ed to
bury the-SCreeé in the bottom of the hole. Buryinglthéﬁséreewfby-driving it
was initially assumed to be the best approach. This approach rarely worked,
however. Oftentimes rocks prevented the screen from being. driven more than a
few inches, In the clayey soils where the screen wou]d:drive eaéi?y. no air
could be drawn through the screen because al)l of the holes were ef%ectivély ‘
clogged with clay. 1In one instance where the screen was driven, the stee)
pipe broke while it was being pulled back cut. =~ The backfilling method
was generally more successful, This entailed refilling the héTe.with drill . -
cuttings to a depth of about five ft above the-top,pf the screen, and préssing'_
the soil down around the screen with the vertical hydrauﬁic‘drive=meéhanism
of the auger. | | |

Water sampling was attempted with a positive dispTacemeﬁt, 1ow—vo1gme
sampling pump, The sampling pump whicﬁ is 1.5 inches {nw di;metér fit easily
down the center of the suger flights. The pump, however, would not function

properly in the extremely muddy water inside the auger tube. Essentially, the.

only water sample collected came up insfde the drive-point sampler after {t hac

. i
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penetrated the top foot of the water table. This was cons{dered to be the- -

most important sample for this study because of our partiCUTar~intare;t 1n  7 5

coilecting water from the top of the water-table. surfnce ' ‘
After the piezometer was in place, the £0i1 gas was: pumped at 5 to 20 L/m);

for & period of 30 to 50 minutes with analyses being made as fraquently as-

possible during this period. The series of measurements were needed to determi-

if uncontaminated a{r was being drawn into the sample from above ground If‘ :

surface air is being drawn down the borehole, the,COntaminant~concentration

will show a .decrease after about five minutes of pumping‘when the Surf&ce;yﬁr*

. reaches the piezometer screen, If there is no open connection. to the surface.

the c0ncentrat1ons will remain constant for at least 50 m1nutes of pumping.

Two examples that 1}1ustrate the behavior described are given below:

Y

SAMPLE A ,  SAMPLE B

3.9 X 1073 ug TCE/L 7 minutes 3.3 1073 wg TCE/L 5 minutes
2.3 % 1073 wg TCE/L 18 minutes 3.3 %107 vg TCEZL. 11 minutes
2.9 X 1073 ug TCE/L 30 minutes 3.5 X 107> yug TCE/L 25 minutes
2.4 x 1073 vg TCE/L 40 minutes 3.5 X 107> ug TCE/L 20 minutes |
3.4, x 107 -3 wg TCE/L 55 minutes

Sample A soil gas collected at & depth of 25 ft below ground. shows air-leakag
down the borehole. Sample B, soil gas collected from 2 depth of 50 ft in the
same location using the technique described above, represents a sample collect
with no air leakage, thus the tontaminant 1eve1‘remained nearly constant fort
entire sampling period. Th%s ability to know if air ig-béingzdrawn from above.
is extremely important to the problem of c011ectiﬁg.meaningfu1 dat2 in vadose

gas sampling programs because undetected air leakege can easily cause 100% err

in & sample measurement,
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A1l of the TCE measurements were made in the field using CoﬁvaﬁtionaI i if%ff
laboratory equipment mounted {n a vehicle and operaied'¥rom“amgener¢tor;_‘A .
Varian 3?00 series gas chromatograph and Hewlett Packard integrator were {hé
principal equipment items. The gas chrométograph waslmoﬁifigdzwith 2 Hafién ‘1
tube.dryer to remove water, thus 2llowing direct injection of either soil gaslﬂl”“
or water. The practical detection Yimit for TCE by t%3§ methn? ;s 0,1'ug/L
in water or 1 X 10'4 ug/L in soil gas. Tpg analysis time is. the same for
. either Qater or soil gas typically taking about ten minutes'ff hn.mnre‘than E
five to ten compounds are present in the sample. Figures 4, 5, and 6 shog'

representative chromatograms of sofl gas, air, and groundwater, resnectively.
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RESULTS AND DISCUSSION

-
LI

Seven compoﬁnds were fdentified in the soil gas and in groundwater.

These were:

trichloroflvoromethane (F-11)
methylene chloride (CH,C1,)
chloroform (CC13H)

1.1, trichloroeth2ne (TCA)
carbon tetrachloride (CCJAQ-
.trichloroethylene (TCE)
perchloroethylene (PCE)

The approximate depth and concentration'observed.for thesé compounds.in the
soil gas and in the groundwater &re given in Table 1.

In the case of CC15H.-C614. TCE and PCE, the concentration. increased with -
depth down to the water table. For F-li. TCA, and CHZCIé, the reverse trend was
ogserved. the soil-gas concentration was greatest near the surface. The édntamir
concentration from two samples of groundwater 15'provided‘in77ab1evi. The first
sample "water tab]e'surface" is water that was . bailed from the first water to .
flow into the auger hole. The Carranza well is 2 ddmestic,gé11 (about 300 ft
away) that intercepts approximately the upper six ft of the water tabfe. Both
samples are included for comparison. The 'Ca}ranza sample™ {s probably @ better
representative of the local water but the 'water'tab1e; sample is probably a .
better sample for comparing relative concentrations of caﬁtaminants acrossithé
surf;ce of the water table, j.e., the air-water partitioning ceefficient undergr

The data are most easily 1nterpreta§1e for TCE because the groundwater |
concentration s high enéugh to produce a strong gradientkfrom the water table
to the ground surface. There 15 no TCE in the atmosphere {free air) and the

source is clearly from the groundwater. The partitioning coefficient, K,




TABLE V. Concentration data f

Carranza property,

or atmosph
7019 South 6th

Page 12 of 15 S8EF.Umy

eric and subsurface hslocarbons 2t the s
Avenue, Tucson, Arizena, February 2,

o dsay. o JCarranza Study, .= 3/8/83 Y

n‘.,{.
'™

1983.
. .Fa11 eHCl, | COTH | TCA ccr, | T |pce
SOIL SOIL ‘ )
MATERIAL GAS _ E
____T;. ¢ | 0007 | ¥ | o.w07 | 0.02 0.008 | 0.006 { 0.07
SILT, SAND | -
EOAVEL | 25 ft | 0.006 0.2 0.009 0.01 } 0.009 | 0.02 }0.04
—) 50 ft | 0.005 | 0.1 0.03 0.001 | ©.08 | 0.03 {1
i : .
CLAY
SAND 9o ft | 0.004 | 0.08 } 0.3 0.00% | 2 g g
SILT |
CLAY .
WATER TABLE"| 400 £t | 0.003 | 2 1 o o0
SURFACE . - 1 (a2 | 0.0
CARRANZA | 100 - . i
T WELL loe ft | 000 | ® ! 0.1 | 0.2 }ss8 0.2

a_COncentrations expressed in ug/lL

b Concentrations expressed in pg/L water .1-_20';.

gas. + 20% {one standard deviation). -
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s phase concentration -
(K "gzqugois cgﬂc:ntiztgoﬁ }» observed for TCE across the'watervtabie surface

is approximztely 0.06. The equilibrium K measured in the laboratory in a
sealed vessel containing only water and air is approximately 0.25. A lower K,
value would be expected in the field because of the prob}am.pf?transpcrting'
the solute by diffusion through the aguifer material to the water-table surface
where the gas-phase concentration is established. Thus equi1ib§fum is prob;b}y
never achieved, assuming that diffusion and escape!tﬁréuéh the hpsaturated
sediment is too rapid to allow the soTT-ESS_concentratjonsftq ?eaCh-EQUi11brium‘
above the water-table sufface
The ather compounds that showed 1ncreas1ng concentration with depth in
the unsaturated zone, ch1orofonn carbon tetrach1or1de. and PCE also appear to
have a subsurface source. However. in ;hese cases the grounduater-concengratron
at the site appears not high enough to be the principal source for most of the
gas observed in the soil. lateral diffusion from a nearby higher contamine ion
source is a more plausible explanation. Clearly, a horizontal gradient wou'd
have to be measured to determine if lateral diffusion was a principal factc in
producing the gaé concehtratiOns observed. An influx of contaminated runof int
the -subsurface from a nearby wash might also be a plausxbla explanat1on for he
lower level contaminants observed at this site.
The F-11,'TCA. and the methylene chloride showed decreasing concentrations .

'with depth indicating an atmospheric source, yet the subsurface concentrations.
were higher than the concentrations in the atmosphere. This seemiﬁQTy'baradoxi:
situation occurs quite tommonly’ for atmospheric halocarbons in the subsﬁrfa:e.
often making their concentration in groundwater near recharge areas several tim

higher than would be expected for water in equilibrium with the atmosphere fror

which they are derived. This phenomena has been demonstrated by Russell and

A
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Thompson (1983} to occur natura?iy as a result .of Sbrpﬁiﬂn'deiﬁfption‘héchaﬁgsé"
occurring in the three phase ‘soil-water-air system. Even though the natural :
processes can be responsible for anomalously high hatocarbon: COHCEntratﬁgns 1n:
groundwater, this mechanism shou1d be -invoked with cautdon in areas where

[

subsurface dumping of contaminants has occurred,

CONCLUSIONS | . . ' : | ' ‘;

In every case where halocarbons c0u1d=bé‘mga;urediin the soil gas, they
were detectable in the groundwater. In the case of TCE which showed g ;
concentration in the groyndwater,.the s0i1-gas. component appeared to be
derived from the contaminated_groundwater-immedé&te?y below the samp]@ng site..
The groundwater appears to be the source because the.comcentration ratio measu:
between the soil gas and the water-table surface corresponded reasonably well

to our expectations which are based on laboraztory measurements of the gas/liqu

1

partitioning coefficient..Kw.
For chloroform, carbon tetrachlofide. and PCE, a gmbsurfateisource appear
1ikely because the highest concentrations were meaﬁure& near the water table
but the groundwater immediately below the gas sampling Jocation appears to-bai
tos low to be the main contributor of contaminants to the soil gas. Lateral
movement in the gas phase from & nearby source could have produced the profile
observed. More sampling locations along 3 horizonta} transect would be needed.
to verify this hypothesis.
The ease of collecting sdil-gas:samples coﬁp1gd with sensitivﬁty of the ‘
measurement technique indicates that the gas sampling method will be useful
in contaminant investigations. The method may provide a rapid survey techniqu

for determining the approximate sreal extent of 2 subsurface contamination

pr061em. 1f the vertical and horizontal soil-gas profiles can be developed.
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7 considerable information about the source of contamination may: also bg.derived;_
The 5011—ga5 measurement at the very least could provide a far more effective
substitute for conventional "soil sampling” 8s & technique for- locating

vo1at¥1e contaminants in the unsaturated zone. -

+
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assessing tha overall distr%bution.of a contam%ﬁaﬁ}f}n thé'Subsurfa&eg‘ A
transect of such profiles would serve to obtain horizoﬁtat;directional\g?a;
as well. _ o
4) The vertical prﬁfi]es measured on the second day of this study require
2.5 to 3.0 hrs to drill, collect samples, analyze tﬁe7samplas. énd backfil’
the hole. ' | | - - L -

5) The shallow soil-gas transect which 2nalyzed seoit. gas froﬁ 3 depth‘df
3.0 to 3.5 ft appears to be a viable way-of‘iocatiﬁg_suhsurfa;e contaminat
The technique is particularly useful for TCE because: the ambient backgrouh
of TCE in the atmosphere is virtualiy‘noi measurable, thus the trace .
concentration observed in the soil gas arc signififant. iSni]-gas samplas 
collected at ; depth of iU ft would probabﬂy give batier'cb?re1atian-of‘sd

contamination levels with groundwater contamination levels,
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A MONITORING AND REMOYAL PROGRAM FOR

LEAKED PROPANE GAS IN THE
m VADOSE (UNSATURATED) ZONE: A CASE STUDY*®

v

Thomas Lobasso, Jr. and Andrew J. Barber
Geraghty & Miller, Inc., Syocsset, New York

*

The loss of petroleum proéucts through leaking ‘tanks and'distributicn
systems is one @F the most common and widesgréﬁq dccurrences,;F subsur Face
contamin;tiog ig the United States, Many of these incidences gre_spwt-
lighted by the media and draw much public attention. -Although' many types
of product reﬁnvefy sy?tems have evolved, eafth-séientistszwpuldiag:ee~that
even the most advanced systems cannot remove all of the-prndﬁét“;rapmed
within gha soil grains or rock F;actures. Problems can occur due tao
lignter fractions separating from residual product, causing accumulations
of vapors in the subsu:ﬁact. Increased attentién ig being turned towsard

‘l) the role of gases in the unsaturated zoné in incidents of“hydrcearhoﬁ COf—
tamination. The fgllowing case'histcry détailsﬁthé techniques used to de-
lineate and remove- a body of gasesus hydrocarbons from the unsaturated
zone. |

Field Investigation

Two leaks from a bufied natural gas distribution Sygtem resulteJrin
gas 'plumes under a residential area. The qgas, predominaﬁtiy 'propang,
spread through an unsaturated zone composed of unconsolidated glacial
materials and reach the water table where some of the gas digsolved in the

ground water, Approximately one and a half years after the discavery ang

w ETiinProcaedings. from The Conference on the Characterization and Monitoring of
the Vadose {Unsaturated) Zone: National Water Well Association: December

"I) 1983, Las Vegas, Nevada,




_repair of the major leak, a subsurface inveatiéatien was begun uﬁilizihg
gpecialized sampling procedures and protocols to determine the gftent and
dynamics of the plume in both the saturated and‘unsaturated,;cne. iThe
results of the investigation‘revealed’the secand leak and-weré latef‘used

to design and implement a gas removal program. .

-

A péopane monitoring program in the vadose zone was initiated based on
several assumptions; (1) propane has a greétgr density éhan,air, 1.83 gram3
at 25°C and one atmosphere, and would migrate downward Ffdmvthe pipeline
leak (4 feet belaw land surface) until it reached the saturated zone, (2)
propane with an agueous.solubility of 65 mg/L (Merck, 1960), Wqud dissolve
into the ground-water system as the gas plume made contact with the.water
table, and (3) the remaining undissolved gas would blanket the water table
surface. Presumably, propane gas can move in either direction between- the

gsaturated and unsaturated zones, depending on the relative .concentrations

in each zone.

Saturated Zone Investigation

A field investigation of the saturated zone. was first undertaken to
determine the éxtenﬁ of the dissolved propane in the grcuﬁd—waten system.
The ground-water investigation, which contiﬁued concﬁrrently with' the in-
vestigation of the unsaturated zone,'included the installation o% monitor-
ing wells deéigned to provide (1) geologic informatian, - (2) gréﬁdduwater‘

samples to determine the impact of dissolved propane on the ground-water

system and to gpproximate the location of the gaseous propane (undissolved) .t 3

within the unsaturated zonme, and (3) water levels to determine local hy-




s k]

draulic gradients and general direction of ground-water flow, Gas chroma-
tographic anaslyses of ground-water samples collected from the monitoring
wells indicated the general extent of propane contamination in the satur-

ated zone, These results in turn provided the rationale for the location

and design of gas monitcring wells in the unséturatedfzonEa.

. a -
. . .

Uﬁéaturated Zone Investigatiaon

The investigation in' the vadose zone began‘with £he instal}ation of
20 emall-diameter wells screen;ad directly above the water tab‘le-. After
samples of the scil atmosphere (soil-air samples) were coliected;and,ana“
lyzed, it was apparent that additional monitoring points would be xequﬁred

to further define the extent of gaseous propane'in the subsurface. ‘Figure

1 shows the location of the propane-monitoring wells as well as thefld&alﬁ

tion of the gas-main leaks. To manitor the presence‘of-gaseous propane
vertically within the soil profile, well clusters (twe ar more.adjacent
wells screening successi&e depthé) were installed at somé af the locations.
The verticgl manituriﬁg‘data was necessary to latef maximize the‘femaval af

ges during the cleanup phase.

The monitaring wells were installed by the air rotary drilling methaod
and were constructed. of 2-inch (I.D.) PVC casing and screen. To install

well casings and screens an oversize dismeter borehole (6-inch) was. first

. drilled. The drill cuttings were collected at 5-foot intervals and logged

for geologic interpretation. 0Once the desired "depths were reached, the

0 well screen was backfilled with graded sand slightly larger in grain size

gll casing and screen was installed., The annular space surrounding the

v

e




b S

TR p ety

[ )
T
¥ B
1
LI
.

S v
—I HOATH
. . .
o o
K o
-] . % o0 ﬂg .
o oo f © o °
- ° t 8
% [+ 1} » c@‘
¢ .9 ] -] 'y
- §
" [
-0 o .
o o | ] )
: 3 .
| R T W— .
: . ¢ 300 M,

EXPLANATION

. P 0A% HAIN BAEAK - :
LOCATION OF PROPANE MONITORING WELLS Figure 1

-
- -




than the screen ocpsnings (0.02 inches) ta prevent fine"aoil.pa;ticles:Frcﬁ_‘

entering the well. The space directly above the screened-interval was

filled with bentonite clay and cement to seal the well eand prevent surface

runof f from .entering.

One quarter-inch (I.D.) tubing was iﬁéﬁalled in each well which ex~

tended downward‘intcrthe'well screen approximately two-thirds the distance.

from ground surface to the water table. ‘The tubing protruded through arn
air-tight well cap at ground surface and was used for collectidn of soil-

air with vacuum equipment. -

During early phases of the field investigation, it was necegsary to

have real-time analyses of hydrocarbon content in soil gases; _Tﬁerimmadi~ |

ate results helped to guide the drilling program, and allowed. us to estab~

lish a protocol for gas sampling once the wells were in place.

The two instruments used for this work were an organic vapor analyzer

(OVA) and an explosimeter. The OVA is a portable instrument that can meas-
ure hydrocarbons in air in the range of G. ,2-1,000 parts per MLlllGn {vol. /

vol.). The explosimeter is less sensitive; it measures gas as a percentage

of the lower explosive limit (LEL) and percent by volume. The explosive. -

limit of propane_isA2.37 to 9.5 percent by volume in air (Merck, 1960).

I

Monitoring wells and borings to be sampled were left closasd and undis-
turbed for at least 24 hours. At the time of sampling, a diaphraqm pumg Or

peristaltic pump wa§ connected to the 1/4-ineh (1.D.) polyethylene. tublng

"""ihat is permanently in place and extends downward to the sampling zone.




(D Field experiments with the OVA showed that a constant hydrocarbon reading
occurred after five minutes of pumping at approximately one liter pér mine

ute, Subsequently, all routine samples were taken into air bags after re-

-

moval of several liters of gas. The pump was disconnected after sampling

and sllowed to flush with fre. air.

-

Results of the Mydrogeologic Investiqation
and Soil-Air Sampling Program

¥

The study area is underlain by 50 to 100 feet of unconsolidated glam
cial material, consisting of till with occasional stratified and unstrati-
fied silts, sands, and gravels, These deposits are underlain by crystal-

line bedrock.

‘]& The water table occurs within the unqonsélidatad depasiés aé depths
ranging from 20 to 30 feet below land surface. ‘The surface of the water
table slopes northward and eastward, generally canfarming'tatthe topography
of the area (Figure 2). Ground water in the water-table zone moves in a

northern and eastern direction.

The results of propane analyses in éoil—éir samples From the vadose ’
zone are shown in Figure 3. Propane plumes resulted from gas main breéks
at the two locations shown. This figure shows prapaneltonéentrations of
samples drawn from wells that are screened in the middle and lawer part of
the unsaturated zone (15-30 feet). Concentration cantour lines have been

superimposed on the study ares.
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Propane concentrationsfin sgil-air samples callected from welis
screeningAthe upper to middle unsaturated zope during the saqé~time‘are : - :
shown -on Figure 4. Comparison of Figure 3 and Figure 4 shows that the pro-
pane in soil-eir is“preduminaqtly in the deeper part of the-unsékuratéd
zone, _ S _ ‘ '__-

It was nated that the area of highést concentratian of ;nopane

- (>10,000 ppm (vql /vol,)) in the larger plume was ZQQ feet north and down-
gradient from the gas main break indicating that the gas had migrated from
the poxnt af- origin. Neither dissolved nor gaseous.prupanelwas:datected in

the subsurface at monitoring points upgradient from the known source. It

should be. noted that the smaller plume is still centered on the'second gas

£
‘[’ main break, indicating that this break occurred mgre recently and the gas
1 N :
hed not yet migrated. In fact, the second gas main leak had remained unde-
2zl
tected until our sail-air survey had heen completed. }
Propane Removal Program
ga Before a full-scale gas removal gystem was initiated, several pilot -
Sp1 studies were conducted to determine if propane could be remaved from the -
mat vadoge zone, and if so, how effectively. A plan was develogped to utilize
gro vacuum through the monitoring wells to evacuate the gas plume.
*Pry . After researching several recovefy;methods, such. as. attaching small
the -
1% vacuum devices {diaphragm and peristaltic pumps) to the -wells, the most

faasible and effective method appeared to be the use of aspiration deviees

L B R
- f

o " or eductors. Eductors ‘d easily be attached to the wells and"iijadta— I

L
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other wells, if necessary, and several p ta 10).could be canneéteduﬁalcné
air compressor and operated at.thé‘sa time. Figure;S shows.thé-prnﬁane
removal system in a cross-sectionzl view. Compressed air_passing_through-
the venturi produces a vacuum inside the well casing and draws. gases out. of
pore spaces. of the unsaturated soils. The-gase§~are evacuated from the
grcund!and discharged into the‘atmosphere._*ihe high‘réteiaf dischargé Frcm'l
the air compressor was expected to dilute the propane to concentratiohs‘bEv i

low 5 percent of the LEL.

Pumping tests were conducted to determine the-éhange in_prnﬁane-con—
centrations over time in the removal wells and in ngarby obsér;ation wells.-
The system was alternately pumped for 24 hours and‘theﬁ shwt down for 24
hoﬁrs to allow propane concentrations to reaﬁh équilibniumJiﬁ thefygll_pas«
ing. Soil air samblés were collécted and analyzed by gas.chromataography
befare each pumping Eycle began. Results of the'pumpiné test showed a de-
cline to 10 percent of the original propane-leyeis:after.the first 48~hour
~ cycle. Propane concentrations wére observed to rise to 50. to. 70 percent of
their original levels by the end of the 4th to éth pumping:cyéle, then de-
cline after subsequent pumping cycles, Similar trands»were‘observed in ob-.
servation wells surrounding the pumping wells., This information indicated
that the gas plume i; highly mobile in the subsurface and that it was pos-

sible to.remove propane, if only locally, by aspiration.

A full-scale recovery program began with the addition of recovery

wells in areas of highest propane concentration.. These wells, along with

existing monitoring wells within the plume, were fitted with venturi de-
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vices and.connected in series or independently to a single ai:.compressnr. ST
Figure 6 shows the airline cr “iguration, Pressures of 50 to 90 bﬁunds per. o
square inch were maintalnet ch well head causing the pressure‘in_the
well casiﬁgAto decliﬁe to e, _oximately 8 atmospheres. The system was

_ operatsd.12 hours per day fq£ 6 days & week and was aliowed t0 recaver far
48 to 72 hours every two weeks so that a round of soilwaif samples Eould be
collected and analyzed to mohitor removal progreés..'The results .of thése
analyses indicated that the recovery éystem decreased .the overall concen-
tration of propane in the subsurface. After three months_d? aspiration, '

concentrations were reduced to trace amounts.

Summary - and Canclusions

o _ -

The tested propéne gas which is heavier than air, traveled downward

through the unsaturated zone until reaching the water table. A portion af
the gas dissolved into the saturated zone but the bulk of the remaining gas
blanketed the lower portion of the vadose zone 15-30 feet below lard sur-

face. ‘ ‘ _ -

Thg major gas plume traveled 200 feet. downgradient from the gés maiﬁr
break between the time the leak was repaired and the subsurface investiga-
tion began (apprmximately 1-1/2‘years). A smaller gas plume was discovered - _'j'i;
near a second gas main break which had remained undetected until ﬁhe time

of the subsurface investigation.

wiai Smmm.. The results of a study to determine the extent of propane in the sat- ' “2‘;~x

(l) urated zone were helpful in "fingerprinting” the extent and locaticn of the
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gas plume in the unsaturated zone and formed the basis for the design .and

location of gas removal wells.

Pilot testing of specialized gas sampling methods, and p:otucols waé'
carried out to insure that soil-gas sampleﬁ_were represéntativelof actual

conditions in the unsaturated zone and that consistent and reproducible

analytical results were cbtained. '

As a safety precaution it was necessary to continuously monitor pro-
pane in the atmosphere during all phases of the field investigation and
cleanup operation. Several explosimeters and organic' vapar analyzers were

helpful in this regard.

2 dedppren oy,
- x . e -

Plagl %)

I AR Y- 1 Proa
e —

Nl




-

l r't' b *
. '
" ICNPRLE 1
™
- K
B

" 1

Reference

Merck & Company, Inc., 1960; The Merck Inde; of Chemicals and Drugs, pp.
8591 ’ . ' ) e A )

%

.
.
B 4
et = UL IR S SR — el -
‘ Eal - . - : -
. N 1 N
o . -
L] N °
- ;




TABLE OF CONTENTS

ABSTR.ACT...-..q..;-......-l;.

INTRODUCTION v v « o « o o o = o « o s o « o »

SAMPLING PROCEDURE & o v o v 0 v a w v o n o s
'RESULTS AND DISCUSSION v v e v o v v w o v v &

SITE 1 LI
SITE 2 . .
SITE3 . .
SITE 4 . .
EFFECTS DUE

. & & 0
. » ¥ =

L] ° » ] L
# r & o &
s+ s 4

—fe o &
-~
o

0 so1L

e o+ & @

L Y B
. o L] s &
[ I} [ I L]
¢« & & & 2

CONCLUSIONS - L] - L - L » - - [ ] - " L ] L - - -

Table 1.
Table 2.
Table 3.

Table 4.
1) Table 5.

Figure 1.
Figure 2.

Chemical Data for Site 1. « +» ¢« . »

Concentration Ratioc for Contaminants

Chemical Data for Sfte 2 . o &« & « &
Chemical Data for Site 3. . . - «. »
Shallow Soil-Gas Transect Data . . .

Soil-Gas Transect across TCE plume.
Soil Profiles at Sites 1, 2, and 3

PN T R T S

[] . o [ I ]

: 5 8 & 0

LI T I A X

* » e ¥ @

LI T SR

LI T I T ]

LI T T T




ABSTRACT

" A study was undertaken to demonstrate the Value‘Of.Soiidgas_measure&&nt£
as an aid to determining the-overal)l distribution of Q&Tati\e.contaménantxff
in thg subsurface. The study entailed t@ree soil borings from the janﬂ
surface down to a depth of 2 few feet below the water tahle and one
transect of shallow (3.5 ft deep) s50¥1-gas samp]es‘collectéd ACTross ; known.
plume of TCE in the”groundwater.' In the borings, soil gas and soil samples.
were collected a various intervals doem to the water, ‘Hater samples were. |
collected at the top of the water table. Depth to water in ;}f four areas ‘
ranged from 25 ft to 30 ft. Two borjngs wnre.ovef‘areas of known contaminat
by CHZCIZ. £-113, TCA, TCE, and PCE. One boring was in a control ares of no
known contamination. In both borinqs gver the cnntam1nated areas, nontamrna
from a1l the chem1cals could be detected in the three ft to fave ft depth
‘range, and 211 congentrations increased. doun -to the water table. At the cor
area, on1y-traces of the contaminants. were detected in the soil gas and wate
and no trends or gradients were evident. The trace amounts may in part have
been due to equipment contamination from measurements atﬂthe previous twO";
sites. Samples at the shallow soil-gas transect were éo!lected'through:1/2~

steel pipes driven into the ground by hand. T(E was detected in the soil g:

fgi

at all sites abave the pliume and not detected in the uncontan1nated areas or
both sides of the plume. A1l measurements were made in the field by gas pus
chromatography. The equipment is capabie_of measurwng two samples of-alrzo:
water every efght minutes. The detection limits for most contaminants is -

about 0.001 pa/L $n air and 0.1 pL/L in water.

i1



In conclusion the soil-gas sampling coupled with the rapid field analysi
appears to have good potential as a tool to 2id in'fapidly defining the

distribution of subsurface contaminstion by volatile organic tompounds.

4
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INTRODUCTION .

The purpose of this work is to demonstrate the value‘of.sgfq-gas -
measurements in studies of subsurface contamination bx—volat{?e.crganfc';
contaminants. Virtua?!j a1l industrial chemicals used. as.solvents that

have become groundwater contaminants are present.to varying degrees in

: the soil gas as well as in the groundwate} by virtue of their high vapor

pressure and low aqueous solubility. Measurement of:the contaminants in
the soil gas provides {riformation about the overall subsurface distribution
that is normally overlooked in most contaminant.infestjgétionsn In additiﬁ
the soil-gas sampling technique is normally faster than-grqundwateﬁ samplfn
because.soil gas is normélly more accessable than the groundwater itself.
Consequently, soil-gas sampling may functfon as a remote sensing technique
to delineate groundwater contamination. T |
In this work, four sites were investigated on the Plant property. At
Sites 1 and 2 contaminant profiles were measured in the soil gas down throug
thg unsaturateﬁ zone to, and including, the groundwafer.- The—purbose of the

study at these sites was to show the relationship or the distribution of the

centaminants between the sofl gas-and the groundwater in areas of known

- groundwater contamination. The third site at 2 Tocation upgradient from

the contamination wes selected as 2 control to show'soi?-gas distributfﬁn

-at an uncontaminated site. The fourth site consisted of 2 transect of

sha}]ow (3.5 ft deep) soil-gas samples collected across 2 small plume of

TCE contaminated groundwater, This site was selected to test the ability of
the method to Tocate contaminated grogndwatar by means of shallow soii-gds
measurements, - The results of the fnvestigation at each site are discussed .

individually in the following sections, The fnvestigation at Site 1 was
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performed pﬁ.June 23, 1983. The fnvestigations &t Sites 2, 3, anﬁ-d were

‘l’ performed on‘.the.foﬂowing day, .Jgne 24, 1983, . _ .

'SAMPLING PROCEDURE

Gas samples from Sites 1, 2, and 3 were ca11ecta37t£rcugh a dere_ﬁgh
screen attached to 1-1/4 1inch pipe, A bore hole was advanced tshtbe‘ﬁesizh
depth with a hollow flight auger. A soil sample’was collected with a spli:
spoon driven approximately 18 inchés through the open end of the,a;ge,;igit
undisturbed s011. After withdrawing the split spoon, a hole approximately
1-1/2 inches in diamefer remained, The drive poiqt was 1nsertgd into the
hole left by the split spoon and the augef was reversed to drop the cuttin
above the top of the drive-point screen. Tﬁe cuttings were tamped dggﬂ
making a seal of 6 to 12 inches—df packed soil above the screen. A gléss

o flow-through sample bottle having a valve at each end and 2 septﬁﬁ‘seai fo:

‘]D _syringe access was placed in line between the 1-1/4 inch soil-gas pipe and
2 vacuum pump -used io withdraw s0i1 gas. Soil gas was pumped for two minu:
then the glass sample bottle was sealed and removed from the line for imme:
analysis in the field.

Water samples were collected from the same bore holes by 16Werin9 3 b
through the hollow stem of the auger immediately after the auger intercepti
water. The water samples were bottled, then analyzed ‘in the-field;

The shallow soil-gas samples collected in the transect along the park-
lot 2t Building 10 were collected through small pipes {1/2 inch X 4 feet) f
into the ground by hand. Sofl gas wés pumped from the pipe by means of a
peristaltic pump for & period of 30 seconds. The soil gas was eoampled fror

the pump line directly with & glass syringe and injected into the gas chror

([' in the field. The field analytical equipment was capable of measuring two
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of air or water every efght minutes, - The detection limit for a11 of the.

i

compounds measured except CH,C1, were 0.001 wg/L in afr and 0.1 vo/L dn
water. The detection limits for CH,C1, were 0.01 ug/F and 1.0 pg/L in &f

4

and water, respectively.

RESULTS AND DISCUSSION ' _

The results from all of the éna1ysas at Site ¥ are given-in Table 1
The coﬁfidence {ntervals shown represent one Standard deviation. I;fthé
of the above-ground air samples, the 1ar§e §tandard deviation is due tu 
fact that some of the samples were collected. in the morn{ng and some in
late afternoon.. Thefiarge;deviétiohs represent changes in air guality
probably attributable to chemical vapor releases in the surrounding area
The highest values were ‘measured in the late afternaon.

The chemical concentrations in the.abave~grau&d‘air-ébe hfghér tﬁan
the soil gas of the top few feet. This suggests that the atmaspheric ch
concentrations presented here are not representatfve-of the lonQAferm_av
beﬁause the atmospheric gases can permeate quite readily through the:upp
few feet of soil giQen a time frame of 2 week o more, |

A1) of the contaminants, without exception, increase in concentratf
downward in the soil This distribution.demonstrates'unequivocal]y that
there is & subsurface source of the chemicaT;, The depth to the water t
at this site was 25 ft. With the exception of TCE, 211 of the chemicai
‘concentrations (mass per unft volume of gas or liquid) are higher in the
sofl gas than in the groundwater. As an aide to understanding the intes
the field data, the behavior or dfstrfputian of eagh chemical in 2 simp
gas-1iquid system must be known. This parameter islknown 8s the gas/li

distribution coefficient. This coafficient is simply 3 measure of the
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TABLE 1. Chemical Data for Site 1.

| : s .
SAMPLE " CH,E1, F-113 Tel. 0 Te

Smmaa—————— ————— Sl e——

Air above b
Ground (5)5 0.7 :_0.6 0.08 :_0.07 0.0% :_Q.OT (<0,Q01)C

Soil Gas  0.003 ©0.003.
2t (1) 0.1 0.004 | ' ‘.93"
Soil Gas o ' '
3.5 ft (1) 3 u.j .. ' ‘0.03— } . 0&6‘
Soil Gas | : L ' f |
0 re (2) 0L 3323 0.6+0.3  0.4%0.3 - -
Sofl Gas . g S
S0l 1) 11,0002 40 1700 £ 140 11+ 4 2209 B
Soil Gas : '
Water (5) ' - ﬁ
(Frotd Heas,) 1500 2150 gl+26 . 12%2 6+ 8 5
Water | ' . .
(HLA Lab 95 12 . 27 .
Analysis) '

'3 (5) nunber of samples 2nalyzed.

D A1l analyses expressed as vg[ﬁ of gas or liquid, confidence limits are‘ ‘
one standard deviation.

€ parantheses indicate “none detected”.

#
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concentration ratic of the chemical at equilibrivm tn a closed Syste@=l
containing only water and air, These ratios were measured in this study
for the cﬁmpounds of interest, and are listed in Table 2. The distributfaﬁ
ratio varies with temperature but is independent of concentration at vaTueg
below the solubility 1imit for the chemical. This value is generally

proportional to agqueous solubility for 2 nompolar compbund}that,does not

react with water, y - .

Several points can‘be‘nated with regard to the contaminant distributipﬁ
at Site 1: ‘ i - | o : o
1) The relative proportions of ccrn;:c:\unds_"fn the gas phase correspond. roughl
to predictions based on the gas-liquid paftftioning_cnefficients. The 3ea§t
soluble contaminant, F-113, shows the greatest prbpsftion in the gas phase
and the most soluble, TCE, has part{tioned the least into the gas phase;A
Thus agueous solubility is probably a major fﬁtfﬁr geffecting the g;s-liqﬁid,
distributio; of the chemicals observed at Site 1. ‘
2) The soil-gas concentrationé-are not -in equilibrium with the groundwater
copcentrations. and with the exception of TCE, the gradient favors more
transfer from the s0il gas to the groundwater, |
3) Depending on the depth distribution of contamination below the water
table, the proponder§nce of the CHZCI2 and F#Tl3’i§ tikely to stil) exist
in the soil gas. HMore groundwater measurements with depth are needed to ver

this point.

SITE 2

mrrar—

Soil-gas measurements at Site 2 (depth to water, 23 ft) 2150 showed

contaminant concentrations increasing downward into the sofl (Table 5). And

1ike at Site 1, {ndicate a subsurface source for the contaminants. However

unlike Site 1, the concentration gradient 2cross the water table soil-gas




TABLE 2.
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Concentration ratio for contaminants at equilibrium in an air-wat

system at 25°C.

COMPOUND

CH ¢l 2
F-113
TCA
TCE
PCE

Carr * Cu g

e.7:1 .

4 :1 |
Y1 2

133

1 2.3

L
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 TABLE 3. Chemical Data for Site 2.

(D . SAMPLE - CH.CL, F-113 TCA- TCE PCE
Air above 0.1 0.2 {<0.001) (<0,001).  (<D.001)
Ground {1) : . -
Soil1Gs 754+ 0.8 3.5+01 0,14+0,08 001+0 0.45 0.2 -
i (a) I E - - LT T
Soil Gas 0+23 146 2+1  0.60+0.14 50+0
15 ft (2) ez - - . R AT -
Soil Gas - 100 + 32 4.0+ 1.8 0.9 + 0.1 5'4 6
20 g1 (s) 190100 + 0% * A
Water 29 + 5 65+ 13 120+ 29 0.6+ 0.3 0.1 +0.

{Field Meas.) - - - '

Water : | . |
(HLA Lab 70 100 0.50
“Analysis) ) ‘
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{nterface indicates that F-113 and TCA are moving from the water-into.th;~f;
soil gas whereas the remainder have'the opposite gradient and thus are ﬁ;;i
from the soil gas into the water,

The only speculation that might. be appropr1ate from the datz at Site
is that contaminants may have been introduced into the subsurta:e L:¢ davfe
times or places. The dmstribut1on of compounds ;elative to each other is
clesrly not directly & functmon of_their solubility charactertst1cs aS'appr
to be the case at Site 1. If they had all been introduced at once in the
same system, the differences in their-distribution should v§ry more.predig

as a function of thair physical properties. However, at Site 2 the digsteri

cannot be so simply explained suggesting that other variables, both tempor

or spatial, may be fnvolved. HMore groundwater samples will have.tg-be
collected at depth to determine if the major mass_of contamination is abou

or below the water at Site 2.

SITE 3 .

Site 3 {depth to water, 24 ft) is located at e paint‘upgradient“f%&n
thé contamination 2t the Plant. The purpose of the'inQestigatscn at this
site was to .show what the soil-gas data looked like in an.area where ther}:
was no contamination., The results are given in Table 4. " Only two gas sar
were analyzed from this site because ene or twonatﬁempts to collect gas f;
due to ¢logging of the. drive-point screcn in the soil,
| The results show only traces of contaminants and ﬁo trends or gradie}:
are evident. In fact the trace Tevels of chemica?s observed at this Site
probably represent carryover or equipment contamination from the samples-
mezsured at the previous site where relatively high level contamxnat1on 3

Only three gas bottles were on hand and each one had to be reused at each-




TABLE 4. Chgmical Data for Site 3.

SAMPLE

Air above
Ground (1)

Soil Gas
10 ft (1)

S0i1 Gas
25 ft {2)

Water (1)
(Field Meas.)

Hater
(HLA Lab
Analysis)

CH2C12

0.]

0.02

0.09 # 0.01 .

(<1.0)

0.01 + 0.01

F-113

e —

0.004

0.04

0.3

ND

- -

rag.e' 3. 0} f5
HLA ="8/16/83

TCA - TCE ‘ PCE

0.003 - (<0.001) . - 0.0
0.003 0.00). " o.00

0.001 £+ 6 0.001 + 0.001 0.605 +

0.2 - (90.) 0.

ND ND
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Because thxs tite {nvestigation was started at the end of the Iast day therel
was no time to redo samples or make 8 special effort to clean the g1asswareﬂ_
or the sampling equipment before making ‘the measurements. However. most of
the concentrations cbserved here are iwo Or more orders of magnttude lawer

than were observed at the contaminated sxtes and thus are not likely to crez

misleading results on a typical producticn oriented'day. In order to get

positive results near the detection 11m1ts a system employing. analysis of-

<

known blanks would have bzen used.

A transect of §hé?10w s017-gas samples wére-coTTecjed it Siteia acToss
a known TCE plume where the depth to.water was 30 ft. The results of all t}
gas analyses are presented in Table 5, A comparison of the TCE soil-gas,
data from tﬁis study with the groundwater TCE concentrations taken from &

previous study are shown in Figure 1. The results show that TCE was detect:

" gvery place over the plume, and was not detected over the noncontaminated. wi

on both sides of the plume, However, the high concentration observed in the
soil gas is not located exactly over the peak groundwater contamination are:
fhe spil-gas peak and the groundwater high are separated laterally by about
75 ft. |
The fact that the soil-gas concentratinns are nat proportiénai to

the groundwater concentrations is probably due to variations in the ajy
permeab{lity of the shallow soii. The soii'at this sité'wa§ particu]ar!y B
so}t. requiring only' two or three hammer blows {with a 10 1b sledge} per fo¢

to drive the pipe. The soil a2t the point where the high concentratipn was

‘measured was noticeably harder, thus contaminants 2t this point were

probably better protected from dilution by atmpspheric air,
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TABLE 5.

Distance from

Shallow soi)
parking Yot.

F-313

North Corner tHztlz

of Parking Lot ~ -

71 0 ft -0.06 0.006
f2 65 ft~ €.02 0.05
#3145 ft= 0.04 0.005
f4 236 ft» 0,04 0.01
¢5 325 ft* 0.02 0.3
26 375 ft (<0.01) 2.0

* Sample Tocation above previously determined TCE plume. -

L)

- .

TCA
0.001
1.0

0.002
0,003

2.0
8.0

- HLA. - B/IB/BI - iy

TCE

Arar—

{<0.001)

0.0
1.0
0.3

0.03

t<q.eos)

.

fo .
'S 2 e
T

-03% transect .across TCE. plume 8t NE side of the -

PCE
0.001 ¢ .
0.004
0.003 -
(<0.001)
0.002
0.08
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Soil-gas samples in this study were collected over:a-depth 1nterva?';¥

3.0 to 3.5 ft. In view of the ease of pounding pip&‘{ntbﬁthe_grﬁund in tt

area, any subsequent study should be performed using longer pipe that may
more definitive results. Ten‘ft lengths of pipe could have been used near
25 easily as the four ft lengths, and probably would have giyen more accur-
results., In this study, about 15 minutes waé_requfred.af ea;ﬁ‘tranﬁect-
Yocation to drive the pipe, collect 2and analyze two sampiés, and remove tﬁ

pipe.

EFFECTS DUE TO SOIL TYPE

As noted previously, soil samples were ;u11ected.as part of the gasii
sanpling process. The soil samples were examined in hand samples and the
observations for each boring are showﬁ in Figure 2. HNo correlation c&uid :
be made between the shape of the soil-gas contaminant profile and the prop

of the sail.

CONCLUSIONS

The techniques employed in this study or demonstration showed the .
following points: | 4
1)' Subsurface contamination by volatile ccntamiﬁants produces. a concentrat
gradient 4in the soil -gas that decreases in a directioﬁ éway‘frcm the major
source or body of contamination. ,
2} All of the groundwater contaminants in this study-were-detettab]é:andl‘
distinguishable from »tmospheric levels of the same contaﬁinants at a seif'
depth of 3 to § ft.
3) A vertical profile of contaminant concéntrations in the scil gas

down through the unsaturated zone &nd in groundwater through contaminated

v

portion of the aquifer §s probably the most sensitive and rapid method of
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~ ROSS ANDRESS- -
- 1495 LUPINE DRIVE -
SANTA ROSA, CA 95401
(707) 545- 6689

S Janury 18, 1985 -

Honorable Members, State Water Resources Control Board:

It isn't every day that individual citizens, business

- operators, and government bodies have the opportunity to interact

in the- leglslatlve process where the publlc welfare is at stake

Recently Assembly Bill 1803 _was 1nacted AB 1803 requlres
all water utilities that get their water from under ground '
sources to submit water' samples to approved laboratories-for~
analysis. The laboratories are searching for chemical
contamination-of all types.

The logic for AB 1803 and the current legislation which
requires testing of underground storage tanks.is sound and the
reasons are easy to understand - LET US SEE WHAT PROBLEMS WE
HAVE. Both regulations also address monitoring to protect agalnst
further problems. . T

Of the methods being considered for detection and -
monitoring leaks in underground storage tanks, one issue has
prompted me to speak out. That issue is the -difference between
the merits of drilling a test hole and inventory control.

I am a homeowner and operate a small bu51ness in Sonoma
County. Our county recently received the distinction of making
the EPA Super Fund list because of diesel fuel being found in the
drinking water within a concentrated area of our -county.: The
source is apparently unknown

Who is monitoring the inventory of what ever tank is
leaking ? - -

We élso,have-gasdline being detected in drinking water im

Graton and a creek in Santa-Rosa. The same question .arises: Who
is monitoring the-inventory ? I -

I think every underground tank should be tested. T -
realize the expense of such tests are not a pittance but all .
business' have some responsiblity,' including mine.



I offer the following sinario: If a gas station owner
through inventory monitoring realizes that he or she has a leak
of 3 gallons per day, he or she only has to go to a neighboring
station and purchase 3 gallons of gas and pour it into their own
tank to make up the leakage. At $1.50 per gallon times 3 gallons
per day times 365 days a year their.annual cost of covering up a
leak is $1,642.50. When this amount is weighed against the cost
of replacing a leaking tank, clean up of the surrounding area,
and legal fees I feel the temptation of cover up is too great.

Let's keep the ball rolling. I urge you on behalf of the
people that could not atténd today's procedings to take into
consideration the above sinario before you make your final and
critical determination on this issue.

Sincerely, - . "r
é. P W “ -
Ross Andress .
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Mr. Michael A, Campos :
Executive Director
State Water Resources
Control Board
Division of Water Quality \
P.0. Box 100
Sacramento, CA 95801-0160

Dear Mr. Campos

Subject: January 18, 1985 Notice of Intent to Adopt Regulations
Governing Underground Storage of Hazardous Substances

The Department of Food and Agriculture appreciates the opportunity to comment

on your agency's proposed underground storage tank regulations developed pur-

suant to AB 1362, A provision of concern to weights and measures officials
‘l’ is found in Article 4, Section 2644(6) which provides in part (Page 4.40):

"Underground storage tank input meters shall be calibrated
within the accuracy required for meters used for wholesale
‘transactions in California. Meters for underground.-storage
tank withdrawals shall be calibrated within the accuracy
required for meters used for retall sales tramnsactions in
California. Meters shall be approved for use by the county
department of weights and measures or by a person licensed
by the county department of weights and measures.”

The exact scope of this requirément is unclear as to the following areas:
® Restricting storage tank withdrawal meters to the accuracy requirement
for retail meters does not take into consideration the use of wholesale
meters as an output device. This is very possible if the product in the
gtorage tanks was to be loaded into a truck or trailer, for example.

To cover this situation, the regulations should be reworded as
follows (Page 4.40):

Underground storage tank input and withdrawal meters shall
comply with the tolerances as set forth in the California
Administrative Code, Title 4, Chapter 9, Subchapter 9,

. "Tolerances and Specifications for Commercial Weighing
‘(l) and Measuring Devices"”.
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January 16, 1985
Page Two

Requiring meters to be approved by the county department of welghts and
measures is incorrect, if you mean type approval as required by Business
and Professions Code, Division 5, Chapter 5. This responsibility is
assigned to the Director of Food and Agriculture. Additionally, the
county does not license persons to approve (or inspect) meters. The
Department does register repairpersons as defined im Business and
Professions Code, Division 5, Chapter 5.5. If the intent of this
regulation is to have the local weights and measures officials or a

‘registered repairperson inspect all input and withdrawal meters, we

suggest the following language modification (Page 4.40):

Meters shall be inspected by the county department of
weights and measures or a device repairman as defined
in the California Business and Professions Code,
Division 5, Chapter 5.5.

We appreciate the opportunity to comment on your regulations.

Sincerely

t/’Dire T

445=7126
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January 18, 1985

Tonald &, MoEdwards, PhD,POE.
TERA Corporation

21568 Shattuck Avernue
Berkelay, California 94784

State Water Resources Control Board
Divaision of WHater Huality

F.0. Box 100

Sacramento, Ca., 79801-@106

Subjectsy Comments on the I)@Jt_'mmbar“?‘ém Dradt Tank Regulations
Tha faollowing bried comment s submitted for youwr consideration in the
adoption of the proposed underground tank regulations.

The sections of interest are twe subssctions of Bection 2641 entitled
Monlitoring Alternatives (For exishting tanks)

2E41 ey C2Y (M) (monitoring alternative 2)

Peasthis alternative shall not be approved if first grownd water ...
has actual or potential bemeficial wse (domestic, mupigipal,
agricaltw al , or industrial supply? or is hydraulically connected to
ground and surface water which has actual or potential beneficial
umss.

and

2441 () (43 (A (mondtoring allternative 43
"oLethis alternative shall not be approved if any of the following
conditions existy

v (1d) The ground water proposed for monitoring has actual or
potential uses (domestic, municipal, industrial, o- agricultuwral
supply) or dis hydravlically connescted to ground or surface water which
Maz actual or potential berneficial uses ... "

A

TERA CORPORATION
2150 SHATTUCK AVENUE  BERKELEY, CALIFORNIA 94704  4156-845:5200 TELEX: 338592
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Commesnta

Monitoring alternatives 3 and 4 are false alternatives by virtus of
raestricting their application to theose instances wherein the ground
watar has Do present o futwre use and wherein 1t is not connscted to
ground or surface water that has present or future use. To employ
alternatives % antd 4 the applicant must show to the satifaction of the
iocal agentcy that the ground water is not pow nor ever will be used -
Ffoir anything "bensficial” - and that it is hydraulically isolated from
ussable ground and swtface walter.

We do not belive that local agencies would go on record as agreeing
that the ground water in gquestion has no present or fulwe bensflcial
use, stc. , angd that i they shouwld be so inclined, the task of
documentiag such a cass would be prohibitive to the applicant.

In addition, one wonders about thse ubtlility and cost sffectivensgss of
moanitoring, on a weskly basis, bydrawlically isolated ground wabter
having no present or futuwre beneficial use.

We belive that alternatives % and 4 would be viable monitoring
alternatives i+ the restrictive lanquagh regarding benaficlial wuse is
deleted, At pressnt Lhey are nob viable opltions and serve only to
falsely lengthen the list of monitoring alitsrnatives.

We hope that bthese comments will be of wuse to yvou and vouwr staff.

Yaery Truly Yours,

T s

Donald G. MoEdwards
Senior Froject Hydrogeologist

TERA CORPORATION
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STATEMENT OF ROBERT P. STEARNS, PRESIDENT N
SCS ENGINEERS, LONG BEACH, CA

~ BEFORE THE
CALIFORNIA WATER QUALITY CONTROL BOARD HEARING.
ON PROPOSED UNDERGROUND TANK REGULATIONS

January 18, 1985



The following is a statement I planped to personally deliver

before the Board this morning. However, airport weather condi-

tions have prevented my timely arrival.

My name is Robert P. Stearns and I am a registered civil
engineer and President of SCS Engineers, a Long Beach consulting
enviraonmental engineering firm. 1 have carefully reviewed the
proposed Underground Tank Regulations and wish to of fer comments
regarding vadose zone monitoring as an alternative to permanent

-groundwater monitoring welils for detecting releases for ex1st1ng

underground tanks. Specifically, I believe vadose zone moni-
toring can be considered a perferred method for achieving the
monitoring objectives stated in Article 2640, Subsection (c), of
the proposed regulations, "to detect unauthor12ed releases before
groundwater is affected." I have added the emphasis.

SCS Engineers, since its founding in 1970, has performed
vadose zone monitoring for gaseous hydrocarbons emanating from
several hundred former organic -waste disposal sites and sanitary

Tandfills throughout Ca]iforn1a and the country.

In most 1nstances, these monitorings were performed in
response to federal RCRA requwrements for classifying such land
disposal sites as either "open dumps” or sanitary Tandfills.
RCRA requirements are, s1mp]y stated, that methane (a comman
hydrocarbon) concentrations in the subso11 at the waste disposal
site property 1ine may not exceed 5% by volume (the lower
explosive 1imit for methane in air).

Federal and state guidelines for evaluating a disposal
sites' conformance with the classification criteria called for
installation of subsurface monitoring probes installed in the
vadose zone on and adjacent to ‘the disposal site property
boundary. Many confirmed instances exist for subsurface
migration of landfill gas (LFG) several-hundred feet laterally
from such disposal sites through a wide range of soil conditiops.

The subsurface monitoring_probes are relatively simple and
inexpensive to install. They involve a small diameter (1/2 to 1~
inch diameter) perforated PVC pipe either placed in a drilled
bore hole or in some cases installed with a manual device. The
latter device, sometimes referred to as a "bar punch", is used to
provide a small diameter (typically 1-2 inch diameter) hole in
the surface of the ground to a depth of perhaps 2 to 2-1/2 feet
for monitoring purposes. R

Using the latter method, a portable instrument is used to
test for the presence of hydrocarbons in the soil. This method
is routinely used by our gas utility companies to determine if
there are subsurface leaks of hydrocarbons from utility gas
pipelines,,

Considering the potential life-threatening fire and
explosive hazards associated with leaking. underground utility



pipelines (which are under pressure), and the similar hazards
posed by migrating LFG, confirmation of subsurface movements of
hydrocarbons and suitability of vadose monitoring for gaseous
hydrocarbons should not be in question. .

There are several instrument manufacturers who supply
instrumentation for semi-permanent installation at the site loca-
tion {in this case, at a location of underground storage tanks),
that will intermittently or continuously monitor for hydrocarbon
and other gases in the vadose zone. 1 believe these techniques
can provide us with the earliest possible warning of a leak from
underground tanks.

In gaseous form, all gases diffuse in all directions towards
zones of lower concentration. Laws of physics tell us that if I
were to release. a small capsule containing a gaseous hydrocarbon
in the hearing room, and if the room were perfectly sealed,
within a finite period of time, those hydrocarbons would be
uniformly distributed throughout the entire room. The same 1aws
govern dispersion of gases released into underground soils from a
ieaking tank, as the liquid volatilizes.

Combined with sensitive instruments, a very small quantity
of volatile liquid discharged to the vadose zone (for our example
from an underground tank), would quickly distribute to a fairly
large area around the tank location. Considering a fairly small
leak, the instruments should identify the presence of this
material in the soil long before the material in liquid form
would reach the ground water table, and find its way to a ground
water monitoring well,

Contrast this approach to the apparent emphasis Alternative
Monitoring Methods 2 and 4 contained in Table 4.1 of the proposed
regulations. These rely upon measured levels of the contaminant
reaching the ground water, then migrating with ground water to a
discrete monitoring well point for subsequent sampling and’
collection for laboratory analysis.

There are the difficulties with p]écing monitoring wells
appropriately to intercept ground water containing the
contaminant.

I am reminded of a project my firm performed for the U.S.
Environmental Protection Agency in the mid-1970's, the purpose of
which was to leachate and monitor leachate plumes from landfills
known to be leaching contaminants into the ground water. We
instailed many monitoring wells, the Yocations and depths of
which were selected to reflect recommendations of competent
hydrogeologists. ,

I can assure you that that experience taught me a important
lesson, selecting the proper location of a monitoring well to
intercept a plume of contaminants is not an easy task. When I

compare intercepting the plume from a landfill which may cover an



_area of many acres with a plume from a single underground tank or

a group of tanks, I get concerned about our ability to properly
locate 1 or 2 monitoring wells and to rely on those welis to warn
us of a contamination problem. Vadose zone monitoring can
identify the problem long before ground water is affected.

I mentioned the inexpensive cost of installing monitoring
probes in the vadose zone. Installing a properly designed ground
water monitoring well could range from $50 to $70 per foot or

installed depth. Actual placement of the monitoring wells .could
require several exploratory borings to identify groundwater depth
and gradient, and subsurface soil conditions. We typically
install subsurface-vadose zone monitoring probes for from $2 to
$4 per foot. Obviously you can install many vadose zone moni-
toring probes for the same investment as one would make in a

single ground water monitoring well, The more sampling paints
provides an improved monitoring system.,

This will allow us to be more certain that the smaliest Jeak
from our underground tanks will be detected that much eartier for
remedial action. Identification would occur long before any of
the material had a chance to reach ground water and at a much
cheaper cost to the owner. Thus, I believe vadose zone
monitoring should be emphasized with a corresponding de- emphas1s
on ground water monitoring in the regulations,

Specifically, and again referring to Tabie 4.1, 1 urge the
Board to consider the following changes: '

o Monitoring Alternative 2 and 4 - Utilize vadose zone
monitoring techniques rather than ground water monitoring
to accomplish the stated objectives of the monitoring
program, ‘

0 Alternative 5 - Add a requirement for vadose zone
monitoring to this alternative.

A Tinal comment regarding the numerous ground water
monitoring wells which appear to be mandated by the proposed
regulations., 1 am concerned with the management of the integrity
and sealing of abandoned monitoring wells. Soil has excellent
cleansing properties. Our surface waters, are purified by

filtering thru soils and mingle with ground water. Numerous

monitoring wells open a pathway from the surface directly to

-groundwater. I am concerned about the number of wells that may

not be properly installed, or adequately sealed at the surface to

prevent direct movement of contaminants from the surface to the
ground water, \

With time, many monitoring wells will be abandoned. There
will be administrative costs associated with proper closure. Can
we be assurred that all these monitoring wells will be properly
sealed when they are no longer needed?

Thank you for consideration of my comments,
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KAEMPEN TECHNOLOGY, INC.
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C. E. Kaempen

¢ ‘Dszoz LARKSTONE DRIVE + ORANGE, CALIFORNIA 92669 =« (714) 532-5787

Jan. 5, 1985

Mr. Harold Singer
State Water Resources Control Board

Division of WAter Quality s
P.0. Box 100 Received DTS
Sacramento, Calif. %5801 - 0100 UAN]. 71985

Dear Mr, Singer:

I am enclosing a copy of the letter and enclosures sent to
Mr. Campos.

T sin cerely hope you will seriously consider my recommendation
to put some teeth in the Section 2635 which makes it rather
specific that underground tanks meet a performance rather than
a "design" or manufacturing" tandard. I am also enclosing
communications I have had with UL President Bono, as well

as their replies.

What I hope will happen is that there will be a listing mark
for a composite tank that meets the performance standards

of 1316 while also providing secondary containment, namely _
a separate PERFORMANCE STANDARD for double wall underground tanks.
The performance standard should actually be written in as

the California Construction Standard (but that might be

too drastic), namely: "the primary and secondary containers

of a double wall non-metallic or double wall steel tank shall

be each able to resist for one minute a preéssure of 25 PSI

and a negative pressure (vacuum) of ~5.75 PSI without structural
failure of leakage, and shall be able to resist , without
structural degradation exceeding 30% of the original tank wall
strength, 16 test solutions (which shall include all fuels,
acids, alkalies, salt solutions and distilled water) for

a period of 120 days." This is basically what a 1316 single
wall tank must be able to do.

It may be that the State of California, rather than Underwriters'
Laboratories, Inc. would be better gualified to establish and
direct the testing, labeling and listing operation of the
double-wall underground storage tanks that are deemed suitable
for long term storage of "hazardous"” liquids.

The llstlng mark should 1dent1fy the liquid to be stored in the
underground tankl, and not assume that one type of tank is suited
for underground storage , regardless of the liguid chemical
property. We must face the fact that corrosion is the culprit
and anything that can corrode will leak. Tt is not enough that
one detect whether the inner ‘wall leaks: one should also know
whether the outer wall remains leak-proof as long or longer.

1

) ' : H i
Thankyou for your attention to'this matter.

Sincerely
’ £ /ﬁiéaﬂvﬂé»u
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Jamuary 5, 1985

Mr. Michael A. Campos

Executive Director

State Water Resources Control Board

Division of Water Quality

P.O. Box 100

Sacramento, Calif. 95801 - 0100 ;

Copys to Victoria L. Gallagher, Div, of Environmental Health
Dept. of Health Services, San Diego.

k

Dear 8ir:

i
ThlS letter ig wrltten to warn you and: your staff of very
serious defects in -the recent draft dated Dec. 28, 1984 :
relating to UNDERGROUND TANK REGULATIONS. I was sent a copy
by Victoria Gallagher and after careful review I wish to make
‘l) the following comment followed by a specific recommendation. 4

COMMENT : THE GUT PORTION OF THE DRAFT Is SECTION 2635
TITLED "General Constructlon Standards".

This is didentified as page 3.38 of the “DRAFT“
CORY .

THIS PORTION IS AMBIGUOUS AND WILL LEAD TO HARMFUL

AND DAMAGING CONSEQUENCES FOR THE GENERAL PUBLIC

AS WELL AS TO OWNERS AND OPERATORS OF UNDERGROUND
STORAGE TANKS WHO CAN AND WILL BE MISLED BY UNSCRUPULOUS
ANDZOR INCOMPETENT MANUFACTURERS AND SELLERS OF
UNDERGROUND STORAGE TANKS.

FACT: UNDERWRITERS' LABORATORIES, INC. CURRENTLY OBSERVES
A DOUBLE STANDARD FOR QUALIFYING, LISTING AND LABELING
UNDERGROUND STORAGE TANKS:

o] SINGLE WALL STEEL TANEKS ARE LISTED UNDER
"UL SUBJECT 58" WHICH U.L, PRESIDENT BONO
STATES IS A "Manufacturing” Standard BECAUSE
STEEL TANKS ARE AN "o0ld" PRODUCT AND THUS
DO NOT NEED TO MEET ANY TESTING CRITERIA FOR
STRUCTURAL COMPETENCE OR CORROSION RESISTANCE.
In other words, if it is "old", has been in

use for decades as a product and is made
(l' Received DTS entirely of steel THE STEEL UNDERGROUND STORAGE
TANK DOES NOT NEED TO MEET A "PERFORMANCE"
JAN-14;@85 ‘ STANDARD, that is, a standard based upon a

publlshed set of rigidly controlled and observed
tests.



Communication to M. Camp¢s Page 2

o SINGLE WALL NON_METALLIC UNDERGROUND
STORAGE TANKS ARE LISTED UNDER
"UL SUBJECT 1316" WHICH IS A "PERFORMANCE
STANDARD" THAT REQUIRES THE TANK TO BE
SUBJECTED TO AN EXTENSIVE SERIES OF STRUCTURAL
TESTS AND THE TANK MATERIAL TO BE SUBJECTED
TO 6 MONTH LONG CHEMICAL TESTING TO DETERMINE
IF THE STRUCTURAL MATERIAL CAN RESIST WITHOUT
SERIOUS DETERIORATION 16 TEST SOLUTIONS,
INCLUDING STRONG ACIDS, ALKALINE AND SALT
SOLUTIONS AS WELL AS ALL KNOWN FUELS.

o) UNDERWRITERS' LABORATORIES, INC. REFUSES TO
ESTABLISH "PERFORMANCE STANDARDS" FOR STEEL
UNDERGROUND STORAGE TANKS,.

o IT SHOULD NOT MATTER WHAT THE UNDERGROUND
TANK IS MADE FROM SO LONG AS THE UNDERGROUND
TANK MEETS AN ESTABLISHED SET OF PERFORMANCE
STANDARDS FOR STRUCTURAL COMPETENCE AND
RESISTANCE TO CHEMICAL DETERIORATION PRODUCED
BY EITHER THE TANK INTERNAL OR EXTERNAL
ENVIRONMENT TO WHICH THE TANK MATERIAL IS
EXPOSED.

o] THE ENTIRE CBJECT OF THE PROPOSED REGULATIONS
IS TO REMEDY A SITUATION PRINCIPALLY CAUSED
BY THE USE OF SINGLE WALL STEEL UNDERGROUND
STORAGE TANKS WHICH HAVE BEEN LISTED AND LABELED
FOR YEARS BY UNDERWRITERS' LABORATORIES INC.
AND WHICH HAVE MET THE REQUIREMENTS ESTABLISHED
BY NFPA 30 GUIDELINES.

o) IF THE PROPOSED REGULATIONS DO NOT DIRECTLY
OUTLAW THE CULPRIT (STEEL UNDERGROUND STORAGE
TANKS} AT LEAST THEY SHOULD INSIST UPON A
UNIFORM "PERFORMANCE STANDARD" ,.i.e. meeting
test requirements suchaas those already
established by Underwriters Laboratories, Inc.
for Non-metallic Underground Tanks in their
"SUBJECT 1316". 1In other words, if the under-
ground storage tank doesn't meet a performance
standard it should not be permitted to be used.

0 2 DOUBLE-WALL UNDERGROUND STORAGE TANK IS
STRUCTURALLY DIFFERENT IN MANY WAYS FROM A
SINGLE-WALL UNDERGROUND STORAGE TANK AND
IF TO BE PERMITTED FOR USE IN CALIFORNIA
SHOULD MEET "PERFORMANCE STANDARDS" ESTABLISHED
BY UNDERWRITERS" LABORATORIES,INC. OR SOME
OTHER "NATIONALLY RECOGNIZED INDEPENDENT
TESTING ORGANIZATION".

0 THE EXISTING BIAS AND DOUBLE STANDARD
POSITION TAKEN BY UNDERWRITERS' LABORATORIES INC.
CONCERNING LISTING AND LABELING OF UNDERGROUND
‘STORAGE TANKS SHOULD NOT BE PERMITTED BY CALIF,
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Communication to M. Campos ‘ Page 3

RECOMMENDATTION :

THE WORDING OF SECTION 2635 SHOULD BE CHANGED TO READ
AS PRESENTED IN THE ATTACHED EXHIBIT "A", with specific.
attention given to (1), (2), (5) and (6) of sub~paragraph (b).
These are referred to in the "DRAFT" of December 28, 1984
pages 3.38, 3.39, 3.40 , 3.41, 3.42,

I am enclosing as EXHIBIT "B" certain information and data
that may assist you and your staff, and in particular
Mr. Harcld Singer, in evaluating my comments and recommendations.

I am not alone in believing that a UL listing of a "composite"
double~-wall tank comprising a fiberglass coated steel tank

such as made by JOOR is a step backward, since the tank cannot
meet the performance standards for strength and corrosion
resistance established by UL Subject 1316. In fact, we in the
industry do not know what, if any, performance standards have
to be met if the primary container is of steel. Do we have

to repeat the fact that we wouldn't have the problem if a steel
tank was competent. Lem McManus, Vice President of Engineering, at
as well as the Hinchman report, certify that at least 30% of
all leaking underground tanks are due to internal corrosion.

3

The key words or phrases I wish to call attention to are
"PERFORMANCE STANDARDS" and "Listing and Labeling Service"

If care is given to the language I suggest, there will certainly
be less ambiguity and consedquent confusion concerning safe and
adequate storage of hazardous liquids, such as gasoline,

APPENDIX EXHIBIT "C" calls attention to the interesting designation
of Gasoline as Flammable but not toxic, whereas ethyl alcohol,
which is consumed by milliong of Americans, is considered not

only flammable, but also toxic. Does the petroleum industry

know gomething we don't? If Gasoline is not toxic, why is it

a hazardous substance we have to be concerned about storing?

Thankyou for your attention to this matter.

Yours very truly,

éfﬁﬁﬂ/éi Zﬁ Aﬁéhﬁfu%

Charles E. Kaempen
President

cc: V. Gallagher; H. Singer



COMMUNICATION TO STATE WATER RESOURCES CONTROL BOARD JAN 5, 1985

EXHIBIT “A" S90S

2635, General Bonstruction Standards

(a) The following sections shall appiy to all primary and

secondary contalners including leak interceiption and

detection systems.

(b) Primary containers and double-walled underground storage
tanks shall be designed and constructed to comply with
all of the following:

(1) Cathodically protected steel tanks, steel tanks
clad with glass fibre-reinforced plastic, and glass
fibre-reinforced thermosetting resin tanks shall
be fabricated and designed to meet performance
standards developed and published by a nationally
recognized independent testing organization.
Applicable performance standards shall include,
but not be limited to the primary container able
to resist without structural failure or deformation
a pressure of 25 PSI and a vacuum negative pressure
0of -5 psi for a period not less than 30 seconds
and the secondary container able to resist a
pressure of 15 PSI and a negative pressure of - 5 PSI
for a'pgriod not less than 15 seconds. Additiocnal
design standards shall include, but are not limited
to, those provided in Appendix I.

(2} Underground storage tanks shall be factory tested
for durability and chemical compatibility with the
hazardous substances to be stored as well as with
the soil type and the environment surrounding the
exterior surface of the primary container prior to
release for shipment and installation. The factory
tests will belpérfofmedéﬁygthe manufactufer and:comply with
published test procedures prepared by an independent
testing organization which provides listing and

labeling service to the underground tank manufacturer,
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GENERAL CONSTRUCTION STANDARDS (CONTINUED)

2635. (Continued)
{b) (Continued)

(2)

{Continued)

Acceptable methods for determining durability

and chemical compatibility of the primary container
material with the hazardous substances are
provided in Appendix I.

TEXT IDENTICAL TO DRAFT OF DEC. 28, 1584

The outer surface of primary containers of steel

as well as the outer surface of a steel Secondary
containef comprising a double-walled underground
storage tank shall be protected from deterioration
due to chemical reaction of the soil or environmental
constituents surrounding and in contact with

the outer surface of the primary and secondary

steel containers. Selection of the type of
protection to be employed shall be based upon

a published performance standard prepared by a
nationally recognized independent testing organization,
such as Underwriters' Laboratories, Inc. ©r upon

a published recommendation from a registered
corrosion engineer having an engineering degree

from an accredited college or university. All

steel tank surfaces cdvered by a plastic coating, a
corrosion resistant plating,a-fitberglass-reinforced
thermosetting resin laminate or other materials
approved and listed and recommended by a listing

and label service provided by aznationally recognized
independent testing orgénizétion shéll be holidéy
tested immediately prior to installation to insure
the @orrosaon resistant steel surface cover is
impermeable and free of holes and fractures.
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2635. General Construction Standards (Continued)

(b) (Continued)}

(5)

(6)

All primary containers and double-walled underground
storage tanks shall be installed according to

the dinstallation instructions published and provided
by ‘the manufacturer of the primary container and

the manufacturer of the double-walled underground
storage tank. The installation instructions shall
meet requirements established by a nationally
recognized independent testing organization when

the primary container or double-walled underground
storage tank bears a listing mark and label,

Primary containers and double~walled underground
storage tanks which do not bear a listing mark or
label shall be installed according to best and

most recent engineering practice involving the

installation of underground storage tanks.

A11 underground storage tanks shall be tested,
before being put into service,in accordance with
published test procedures provided by the tank
manufacturer and which meet with applicable sections
of NFPA 30 FirewmCode as well as with recommendations
of a nationally recognized independent testing
organization. The ASME code stamp or the Listing
Mark of Underwriters' Laboratories, Inc. (UL) or

any other nationally recognized independent testing
organization shall be evidence of compliance with

this regquirement.
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2635. General Construction Standards (Continued)

‘D (b) (Continued)

(7)

Before being covered, enclosed or placed in use,
all single~wall underground storage tanks and
piping shall be tested for tightness to insure

the tanks and piping are leak proof prior to being
put into service. The leak test ofsthe tanks:shall

require hydrostatically or aerostatically pressurizing

the underground tanks for at least 30 minutes

to a pressure not less than 3 PSI (20.68 k Pa) and
not more than 5 PSTI (34.48 k Pa). The leak test
shall require no loss of pressure during the test
period of 30 minutes. The leak test shall be
witnessed and certified by an.. official from the
local agency that provides approval of the tank
installation. Pressure piping connected to the
underground storage tanks shall be hydrostatically
tested to 150 percent of the maximum anticipated
pressure of the system or pneumatically tested to
110 percent of the maximum anticipated pressure of
the system. Tests of the pressure piping shall

be performed independently of leak tests performed
on the underground tanks to insure the tanks are
not subjected to the high pipe pressures. The leak
test of all pressure piping shall be for a period
of at least 10 minutes at a pressure not less than
5 PST (34.48 k Pa) and shall be witnessed and
certified by an official from the local agency.
Double-walled underground storage tanks shall be
subjected to a leak test of both the primary and

secondary container in accordance with recommendations

published by the manufacturer and identical to the
presswizing modes, pressure ranges and test periods
required by single-~wall underground storage tanks.
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2635, General Construction Standards (Continued)
(b) (Continued)
(8) TEXT IDENTICAL TO TEXT DRAFT OF DEC., 28, 1984
(9) TEXT IDENTICAL TC DRAFT OF DEC. 28, 1984

{c) TEXT IDENTICAL TO DRAFT OF DEC. 28, 1984
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IT IS HEREBY RECOMMENDED THAT THE FOLLOWING TEXT BE SUBSTITUTED
FOR THE TEXT SHOWN IN PAGE 3.9 OF DRAFT DATED DEC. 28, 1984
SECTION 2631. Construction Standards for New Underground Storage Tank:

{n) Double-walled underground storage tahks which satisfy
the pefformance standards established for double-walled
underground storage tanks and which bear the ASME
Code Stamp or the Listing Mark of Underwriters' Lab-~
oratories, Inc. or any other nationally recognized
independent testing organization shall be evidence of
compliance with the construction standards of
Section 2631 (b), Section 2631 (c) and Section
2635 (b) of this article and to fulfill the volumetric
requirements for secondary containment specified in
Section 2631 (e) (1) of this article.
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COMMUNICATION TO STATE WATER RESOURCES CONTROL BOARD JAN 5, 1985

EXHIBIT “B”

COPIES OF UATA AND COMMUNICATIONS THAT QUALIFY C. E. KAEMPEN

AS AN AUTHORITY IN THE SUBJECT OF UNDERGROUND STORAGE TANKS:

i, COPY OF UL LABEL EARNED AFTER 8 YEAR TEST AND DEVELOPMENT
PROGRAM ESTABLISHED BY UNDERWRITERS' LABORATORIES INC.

AND PERFORMED BY C, E. KAEMPEN AND HIS COMPANY KAEMPEN
INDUSTRIES, INC. APPROXIMATELY 100 TANKS INSTALLED IN
WESTERN US., INCLUDING & DIESEL FUEL TANKS AT UNIV, OF
CALIFORNIA, BERKLEY., CALIF. AND 3 DIESEL FUEL TAnks (12000
GAL) AT LOMA LINDA UNIVERSITY ., ALL OF WHICH ARE STILL

IN SERVICE AFTER TEN YEARS.

2, COPY OF LISTING OF KAEMPEN UNDERGROUND TANKS UNDER FILE
MH 8781 WHICH MET PERFORMANCE STANDARDS ESTABLISHED BY
UNDERWRITERS' LABORATORIES WHICH WERE MORE SEVERE THAN
CURRENT PERFORMANCE STANDARDS oF UL suBJeECT 1316. PICTURES
OF TANKS AND FACILITIES CONSTRUCTED BY C. E. KAEMPEN 19/3-1974

3. COPY OF UL TEST REPORT FILE fMH 8781 (OWNED BY CHARLES E. KAEMPEN)
AND COMMUNICATION CERTIFYING LISTING OF THIS SINGLE WALL TANK.
TESTS PERFORMED WERE MORE SEVERE THAN NOW REQUIRED BY
UL susuJeECcT 1316,

4, copy oF LETTER FROM UL To KAEMPEN DATED SEPT.19, 1978 OUTLINING
THE TEST PROGRAM ESTABLISHED BY UUNDERWRITERS' LABORATORIES
TO QUALIFY A NON-METALLIC DOUBLE-WALL UNDERGROUND TANK,
NOTE THAT THESE TESTS ESTABLISH PERFORMANCE STANDARDS FOR
DOUBLE WALL UNDERGROUND TANKS THAT SHOULD BE REQUIRED OF
UNDERGROUND TANKS REGARDLESS OF MATERIAL FROM WHICH MADE,



COPY OF LETTER FROM UNDERWRITERS LABORATORIES INC,
TO KAEMPEN DATED OCTOBER 11, 1982 ILLUSTRATING THE
FACT THAT KAEMPEN MADE APPLICATION FOR DOUBLE WALL
NON-METALLIC (COMPOSITE) UNDERGROUND STORAGE TANKS
(THE KAEMPEN DOUBLE-WALL DESIGN 1S PATENTED)

COPY OF LETTER SENT TO UNDERWRITERS' LABORATORIES BY
KAEMPEN DATED SEPT. 26, 1984

COPY OF LETTER SENT TO UL PRESIDENT BONO DATED DEC., 5., 1984

copy OF LETTER FROM UL IN REPLY TO KAEMPEN LETTER OF
pEC. 3, 1984 o ‘

BIOGRAPHICAL DATA ON DR. CHARLES E. KAEMPEN
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| KAEMPEN |
NON METALLIC UNDERGROUND TANK

FOR PETROLEUM PRODUCTS ONLY

CONSULT LOCAL AUTHORITIES BEFORE COVERING THIS TANK

| | DATE TESTED: . TANK NO.




Guide EGHX. . July 6, 1973 MH2781,
‘Tanks, Underground Flammable Liguid,

Kaempen Industries, Inc., Orange, Calif, 92669
Nonmetallfe tanks for petroleum produets only,

3202 Larkstone Dr,

»—> LOOK FOR THE LISTING MARK —x
The Listing Mark of Underwriters’ Laboratories, Inc. Is the only method provided by
Underwriters® Laboratories, Ine, to fdentify products produced under its Listing =ad
'f:"olluw-np Service. See Genersl Information Card of above guide degignation.
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U UNDERWRITERS’ LABORATORIES, INC. |

I3 PEINGHTEN ROAD - NORTHRRODK, [LLINOTS 80082 .

an independent, not-for-profit urganization testing for public safety

MHu8781 ' July 20, 1973

Kaempen Industrles, Inc,
3202 Larkstone Drive
Orange, California 92667

Attention: Dr. C. E. Kaempen
Subject: Nonmetallic Underground Storage Tanks
Gentlemen:

This 18 to confirm that we have established a Listing for your
company under our Follow-Up Service covering nonmetallilc tanks
intended for the underground storage of petroleum products only.
Such tanks are made with capacitles of 4, ¢, 8, 10 and 12,000
gallons (cylindrical) and 2000 gallons (spherical).

We understand that this confirmation is requested 1in order that

you may pseon to interested parties verification of Listing

for specific size tanks. In this regard, 1t should be noted

that the Listing Mark of Underwriters'! Laboratories, Inc, on

the product 1s the only method provided by Underwriters'
Laboratories, Inc to identify Nonmetallic Underground Flammable
Liquid Tanks which have beéen produced under our Follow-Up Service
Program. 'The Listing Mark should provide suffieient identification
for interested inspection authorities, :

Very truly yours,

. ./
;2%2@4 Ayl

J. A. CEDERVALL

Assoclate Managing Englneer

Casualty and Chemical
Hazards Department

JAC:CF

Phone 312.271 RBCO Telan 77 4336
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DESCRIPTION
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PRODUCT COVERED:

Glass-fiber reinforced-plastic tanks for the underaround
storage of petroleum products.

GENERAL:

These are cylindrical horizontal and spherical tanks designed
for the underaround storace of petroleum products at atmospheric
pressure. They are fabricated and hand larination of filarent,
wound glass fiber reinforcing and a polyester resin. The

cylindrical tanks are made in one desiagn having capacities of
4, 6, 8, 10, or 12,000 gals.

Sphericalitanks of 2000 cal capacity are essentially two
heads joined tocether. Materials of construction are identical
to the c¢ylindrical tanks. : -

For shape and capacities refer to ILL, 1.
INSTALLATION:

The tanks are intended to be installed in accordance with
the manufacturer's instructions, and with the Flammable and
Combustible Liquids Code, NFPA MNo. 30, and the Standard for the
Installation of 0il Burning Equipmént, NFPA No. 31 of the National
Fire Protection Association. A copy of the installation
instructions {(per ILL., 2) accorpanies each tank.

MARKING:

1. Listee's nare and address in corbination with the
Laboratories' Listing Mark (described below) is printed on
a form of rice paper or sheet metal, which is laminate into the
top surface of the tank. (Label Code No. 58-5-1},

UNDERWRITERS' LABORATORIFS, INC.

LISTED
NONMETALLIC UNDERGROUND TANK FOR
PETROLEUM PRODUCTS ONLY

Consult Local Authorities Before Covering This Tank
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SAMPLES ;

The investigation included physical, chemical, and aging
tests. Due to the size of the product and the specialized
testing involved, the physical tests of the complete tank
assembly were witnessed at the manufacturer's facilities. For the
chemical and aging tests, the manufacturer provided sections
cut from a previously fabricated tank and these were subjected
to tests at the Laboratorxes facilities. Tests were conducted
on_the 12,000 gal g}ze to cover the small tanks also.
Of the two constructilons involved, the butt-wound construction
was tested to also cover the half-width overlap construction.

PIPE FITTING TORQUE TEST:

METHOD

t
with & sample of the tank partially buried, the 4 in. size
pipe fittings in the top of the tank were subjected to a
torque applied through 4 in. pipe installed in the fittings.
Following the test, the assembly was checked for leakage using
5 psig air pressure.: .

. RESULTS
Each of the fittings withstood a torgue of 3800 in.-1h,
There was no evidence of crackinag, splitting, or failure of
bond between the tank and fittings, and no leakace was observed.

PIPE FITTING STRINGTH TEST:

, METHOD

with the tank secured in position, a force of 400 1b was
applied in 50 1b increments at the end of a 5 ft section of
pipe installed in a 5t'.ank fitting., The force was applied in
the direction of the longitudinal axis of the tank. The
test was then repeated using a second fitting, with the force
applied transverse to the longitudinal axis. The tank was
checked for leakage before and after the test, using 5 psig
air pressure.

RESULTS

, There was no apparent damage, and the leakage test showed
no evidence of failure of the fittings.

, | o
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EARTH LOAD TEST:

METHOD

The tank was installed in a test cell, and back-filled
with pea gravel, such that there was 3 ft of cover over the
tank top. Shell deflections were observed at both the top
and bottom of the tank.

RESULTS
There was no apparent damage to the tank, and negligible
deflection. The subsequent leakage test showed no indication
of failure of the tank.

UNEQUALLY SUPPORTED TANK TEST:

METHOD 1

The tank was installed in the test cell such that the
midsection of the tank was unsupported (area approx 40 percent
of tank lenath and 2/3 of tank width). The tank was back=~
filled to a depth of 3 ft above the top of the tank.

The tank was then filled with water and deflections of the THESE

tank shell recorded. (160 Top LOAS) A
RESULTS I werE

pe£r !

There was no apparent damage to the tank and the AL

deflection observed was approx 3/4 in. The subsequent leakage

rved : - Eovsey
test showed no indication of failure of the tank.

v 1 TH
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METHOD IX

The tank was installed in the test cell such that it was
supported alona the bottom at the center (void at each end
was approx 20 percent of tank length and 2/3 of tank width), The
tank was back-filled as described for Method I, filled with
water, and the shell deflections recorded,

RESULTS II
There was no apparent damage to the tank and the deflection
cbserved was approx 1/4 in. The subsequent leakage test
showed no indication of fallure of the tank.
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t

CONCENTRATED LOAD TEST:

METHOD

With the tank installed in the test cell, a concentrated
load was applied to the fill over the center of the tank through
an 18 by 20 in. load bearing plate., The plate was loaded
50 as to simulate a load of at least 23,300 1b,

i e T —
RESULTS

There was no apparent damage to the tank and tﬁe maximum
deflection observed was 13/32 in. The subsequent leakage test
showed no indication of failure of the tank.

EXTERNAL HYDROSTATIC PRESSURE TEST:

! METHOD .
An empty tank was'installed in the test cell, anchored as
recormended by Installation Instructions, and back-filled
with peca gravel. The area around the tank was then flooded
80 as to raise the water level in the pit up to 3 ft above the
top of the tank. The tank was left under these conditions for
24 hx, /[flterotmes ocy (9770

A second sample was subjected to a vacuum equivalent to the
averace external pressure which would result with a buried tank
flooded to a heicght 3 ift above the tank top, (equivalent vacuum
for 8 ft diameter tank is 6.13 in. Hg). At _the end of the 24 hy

riod an_additional vacuum of 5,31 in. Hg (total vacuum
11,44 in. Hq) was imposed for 1 min.
LERFaRPLS  TAY 1273 AF
RESULTS

e cwemical AcE TEFTS

There was no apparent permanent darmage to the tank;
although there was noticeable oil-canning. The subsequent leakage
test showed no indication of failure of the tank.

WATER IOAD TDST:

: METHOD
i

The "tank was set|with pea gravel extending not more than 12
in. up on the end caps and surrounding the tank level from
this point. With no other support, the tank was filled with
water for a period of'1 hr and examined for any apparent damage,
]
}
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RESULTS

The tank sustained the load with no apparent damage. The
subsequent leakage test showed no evidence of failure.

LEAKAGE TEST:

METHOD

The tank that had previously been subijected to earth load,
concentrated load, water load, unequally supported tank, an
.external hydrostatic pressure tests were checked for
leakage with air at a pressure of 5 psig, using a soap solution
around all fittings and the entire surface.

RESULTS

There was no evidence of leakagg:

INTERNAL PRESSURE TEST:

METHOD

An empty tank was placed on the ground with no additional
support and subjected to an_internal pressure of 25 psiq for a
period of one minute. The tank was observed to determine
whether it could §afely contain this load of five times test
pressure of 5 peig which is used in checking for leakage during
production.

RESULTS
There was no rupture of the tank.

LIFT FITTING STRENGTH TEST:

METHOD .

.The fitting used for lifting and moving the tank was
subjected to a load of twice that imposed by normal 1lifting of
an empty tank.
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RESULTS

A load of appfox 6800 1lb (twice the empty weight of a
12,000 gal tank) was applied to the lifting lug. Examination

1ndicated no physical damage to tank or lift luag. Subsequent
leakage test at 5 psig indicated no damage to tank shell.

IMPACT TEST:

METHOD

A sample tank was subiected to impacts from a 12 1lb steel
ball swung on a 6 ft tether. The vertical height above

mpact point was varied from 10 to 72 in., with no two impacts
at the same point on the tank. This test was conducted on both
the shell and headq of the tank, on and adjacent to the inner
“steel rings.

RESULTS

There was nno rupture of the shell or head and no breaking
of pieces or puncture throuach the shell or head when imrpacted
at 10, 20, 30, 40, 50, 60, or 72 in,




Appendix A

‘l’ ACCLLIRATED AIP-OVEN AGTNG TESTS (]\SI’]:J\.:‘ID RRSYHY :

JIRTHOD

' Test sanples were subjected to accelerated ajr-oven

2gang for 30, 90 and 180 days at a temperature of 70 C (158 F).

In_order to determine any deqradation of the rmaterials to alr-oven-
- _aoina, flexural strength and Izod impact streéngth were determincd

on specimens cut from the aged samples and these values were

compared with values obtained on unaged spetimens. The flexural

strength and Izod impact strength (using notched specimens)

were determined in accordance with AST! Test Procedures D790-71

(Yiethod I, Procedure A) and D256~722 (Method A), regpactively, . The

flexural strength tfests wexe conducted with the outside surface

up and the span used for all specimens was 2.0 in. The crosshead
speed was 0,05 in. per minute, :

RESULTS
The results are tabulated in Table I.

IVHMERSION 8578 AT 100 P (ASULAND TFSII) ¢

METIOD

m Test samples were immersed foxr 30, 90 and 150 days in
premium leaded gagoline, unleaded regular qgasoline, ¥o. 2 Tuel 011,

ASTM Referonce Puel €, benzene, distilled water, sodium chloride
solution (saturatecd), dilute sulfuric acid {(p4 = 3), nitric acid
(5 percent by UZight), hydrochloric acid (Spercent), dilute
sodium hydroxide (pil = 12}, sodium hydroxide (5 percent}, and
sodium carbonate -~ sodium bicarbonate solution (pll = 16). The
liquids were maintained at 100 P (38 C) throughout the tost pariodas.

In_order to determine anv degradation of the materials in
the various environmenta, flexural strength and Izod Impadt strength
“ware determined in specimens preparced from the immersed samples,
and these values were compared with values obtained on unaqnd
specimens, The test procedures are given above under the heading
"“heeelerated Alr-Oven Aging Tests (Ashland Resin)". In addition,
the samples werc welghed before and after the.test exponure, and
the percent change in weight was calculated. In order to minimine
any "edge effect,” all of the edgos of the 5 by 9 in. test samples
were coated with polyester resin by the manufacturer, and the
specimens were cut from the test samples after the exposurces,
avoiding using the edges.

FESULTS

3

The results are tabulated in Table I.
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TABLE I

RESULTE OF IXPCSURE TESTE (ASHELAND RESIN)

Averace Percent of -Aﬁerage Izod Percent of Charge in
Flexural Nricinal — Iepact, Ft-ILb Oricinal Tzod reight,
Strencth, PEI Flexural Strenath Per Th., ~-.Impact Sftrencth Percent
As_meceived =~ 18927 - - 25.37 -
2fter Air-2ven lging at
158 ¥ (70 C)

30 Days ' 32404 171 23.51 93 -

32 Days 13583 72 21,62 85 -
189 Days i 22239 142 25.4¢ 10 -

aAfter Immersion in Ho. 2 '
Fuel 0il at 100 F (38 C)

30 Days 21915 116 21.18 83 +0.13

%0 rays . 14554 717 25,30 - 190 +0.24
180 Days 212€e7 116 23.%2 - 93 0.09

2fter Irzersion in Premium
Leaded CGasoline at 100 F

{38 C) -

30 Davs 39789 210 19.71 7S ' +0.09
90 Davs 256913 136 ’ 14.84 ° - 58 +0,15
180 Days ) ‘ 19283 102 28.58 113 +0.52
\fter Immersiph in Unleaded .

Pegular Gasolina at 100 F : ] i}

{33 C) g

30 Days : 39453 208 20.08 L +0.09

90 Days 17673 93 . 158.50 73 +0.09

180 Ci~> 28333 148 21,51 ' 85 +0.1¢

.....



I
TOBATITICATIN PESTS:

METHODS

' Specific Gravity - Specimens of the (Ashland resin) material
were weigned first In air and then in’'distilled water at a temp-
erature of 23 C . (73 F-). From the weight of the specimens and

heir loss of weight in water, the specific gravities were cal-
culated,

Ash Content ~ Yeighed specimens of the (Ashland resin)
material were placed in previously ignited and weighed norcelain
crucibles and burned off in a hood using a lieker hurner. %he
specirens vere then [ignited in a muffle furnace at %500 C (1472 F)
until constant weicht was reached,, cooling in a calcium chloride
desiccator between welghings. The percent ash was then calculated,

Dualitative Infrared ANalyasis - »2An infrared spectrum of
the Mshland resin was obtaincd by means of an infrared snectro-
photometer, Instrument settings used in obtalning the spectrum
were recorded in the appropriate section of the spectrum record.

t

RESULTS

Specific Cravity -~ “he average specific aravity was found
to be 1.50, ranging from 1.45 to 1l.54,

hsh Content - . The average ash content was found to he
38.6 percent, ranging from 34.4 to 42.3 percent.

Qualitative Infrared Analysis - The infrared spactrum
obtained Ls considernd raprosepcacive of the resin of the samples.
The recorded spectrogram is attached to the file copy of this
meporandum and is dated December 26, 1972.
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MHB781 ’ -
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Kaempen and Associates

. 3202 Lark<tone Drive

Orange, CA 92669

Attention: Mr, C. E. Kaempen

Subject: Nonmetallic Underground Storapc Tenks
For Petroleum Products

Gentlemen:

We have completed our preliminary investipation under Project
7T8NK8347, established to review information regarding fabri-
cation processes, materials and installation instructions
covering your new nonmctallic glass reinforced plastic under-
ground storage tank.

We have reviewed all of the information provided, including
your proposed re-test program which is dated August, 1978,
We are not in total agreement-with the test program you have
proposed, and therefore arc providing our recommendations on
the test program that we feel should be followed in order to
fully evaluate the ncw desigh. The program is discuscsed be-
low,

A, leakage Test

We agree with the proposed test in which the annglé{
air space is pressurized to 5 psi. However, we feel -
the inner tank structure should be subjected to a
similar test prior to adding the outer secondary
tank structure, This would be congistent with the
Quality Control Tests described on page iil under
Fabricaetion Procedures, The second test on the
outer structure will then normally be repeated fol-
lowing the load tests. No leakage would be permit-
ted during any of the tcets. Note that if the al-
ternate methed is used, the air pressure should be
5 psi, not 1 psi.

AT T Tolary 774338 Cahle: Wir HOATHRROOK W .- —— -
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B. Water Load Test
H

To be condiicted as proposed, which is in agrecment
with requirements in our Subjeet 1316 Outline,

C. Internal H&drost&tic Strength Test

To be conducted as follows, in accordance with your
proposal:

1. Subject the unsupported tank to a hydrostatic
pressuré of 25 psi for a period of 1 minute;

a) Apply pressure to the inner primary tank
structure for 1 minute.

b) Subcequently interconnect the arnmular space
surrounding the primary inner tenk structure
with the inner %tank and thereby subject the
sgcohdary outer tank structure to a hydrostatic
pressure of 25 psi for 1 minute,

2. Both!the primary and secondary tank shell struc-
tures are te withstand the pressure without rupture,

D, External Hydrostatic Pressure Test
i

This test éhould be econducted in accordance wlth re-
quirements in our Subject 1316 Outline, 1If the tank
ie to be inctallcd in a pit, it shculd bz buried with
7 feet of cover rather than 3 feet, since your in-
stallaticn inztructisne refer 4o 2 7 foot maximum bur-
izl Gepth.

I you dzsirc to conduct this tcst abovegrcund, the
method outlined as &n alternate chould be followed;
however, the vacuum will be 9,568 in, Hg neld for

2l hr, After the 24 hr, test, the additicnal vacuum
of 5.3 in, Hg is to be applied for 1 minute. Please
note that this test, conducted aboveground, is =2 43
hr, test. The first 24 nhrs, the tank is to be filled
with water, and during the second z4 hrs, the vacuum
is applied., The first half of this test is required
since this tank is lighter than the original tank and
therefore the resultant buoyancy Torce against the
holddown straps will be greater than during the pre-
vious test.
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Charce in

Averange Percant of yerage Izod Pexcent of
Flexural Nriginal Irpact, Tt-1b Original Tzod HWeight,
Strencth, PSI Flexural o7 Per In. Irmpact Strencth Percent
After Irmersion in 281N
Reference Fuel ¢ at 100 F
{38 C) .
30 Days 19605 104 23.38 92 +0.20
90 2ays 23483 124 21.79 36 +0.22
" 180 Days 38561 20¢ 25,94 19 +0,32
After Inmersion in RPenzene
at 102 £ (35 C)
30 Davs 209234 119 18.51 73 +2.69
90 bDays 1749¢ .92 146,84, 8¢ +13.1¢%
180 Davs 35e4 19 g.50 34 +11.69
Xfter Imrmersion in Distilled
Water at 100 F (38 C) -
30 Days 15682 83 19,54 77 +0 .44
90 Days 21350 113 22.59 89 +9.55
180 Days 35315 139 15,26 76 +0.E2
After Imrersion in Sodium Chloride Solution
{caturated) at 100 F (38 C)
30, Days 16040 85 25.56 101 +9.31
g8 Cays 17208 a1 29.78 117 +0.32
180 Days 26112 138 21,94 86 +0.37
After Immersion in Sodium Carbonate-Sodium
Ricarbonate Soluticn {pif = 10) at
160 F {338 C.)
30 Days 16632 a8 22.62 go +0.32
80 Days 27505 144 20.24 80 +0.3% .
133 Days 33711 178 24,16 as +0.41



) b

/ \ ‘
Average | Percent of - . Averazce I¥zod Percent of Cranga in

Flexural Original Imnmact, Ft-1b Original Izod weight,

Strength, PSI Flexural Strength rer In. Impact Strength Percent

After Immersion in Dilute Sodium Hydroxide
“(oH ='12) at 100 F (38 C)

30 Days : 21314 113 25.4¢4 160 +0.41
90 says 20381 111 21.37 24 +0.54
- 180 Days 30973 164 23.53 89 40,78

After Irrersion in Sodiun
Hyéroxide (5 Percent) at

. 100 F (38 C) _ _ .- - - -
39 pays 16617 83 13.02 71 -0,05
90 rays 13263 70 17.10 .70 -0.15
185 Days 22508 119 . 15.62 " T62 +0,35

After Immersion in Pilute Sulfuric
_Acid {pH = 3) at 100 F (33 C)

30 Days 14411 76 21.29 - 84 +1.26 -
39 Days 14059 . 74 22.01 87 1,59
180 Days 35987 130 12.29 72 +1217

After Irmersion in ¥Nitric Acid {5 Percent)
at 100 F (38 C)

30 Pays . 15228 59 T 23,97 ' 94  ° +0.30
90 Days 14726 78 19.86 78 +9.30
180 pavs - 15746 83 17.15 68 +0,45

After Immarsion in FAydrochloric 3cid (5 percent)
ok 100 r (35 C)

17082 80 : 29,02 114 | +0.,57

30 Cays
30 Days 17676 83 . 24.13 95 +0.25
120 Days 19303 - 102 19.63 77 +0.26
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E.

Impact Test

To be ceonducted as proposed, which it in agreement
with requirements in our Subject 1316 Outline.

Unequally Supported Tank Test

To be conducted as follows, in accordance with your
proposal:

l. When an underground tank is installed, the con-
tour of excavation may be such that the tank is
only partially supported along the bottom,

2., To enable mcasurement and observation of any dis-
tortions of the unsupported tank siructure when sub-
Jected to loads produc=ed by faulty installation or
loss of supporting fill material, the tank is sup-
ported such that the tank bottom contacting support-
ing structure is apprcximately 12 incheg above a
smooth ground-level horizontal test surface.

« Two supports are spaced apart a distance equal to
0 percent of the tank length. Each suppert shall
contact the tank botteom approximately two-thirds cf
the tank width and 30 percent of the tank length so
that the unsupported void area under the mid-portion
of the tank is approximately 40 percent of the tank
length and thz supported portion at each end of the
tank 1s approximately 30 percent of the tank length.

4, Fill the tank with water and determine shell de-
flection. Ixamine fecor evidence of damage.

5. Repeat test with tank supported at the center .
only. {(Void under each end is to be approximately
20 percent of its length and two-thirds of its
width.) ‘ !

Earth Load Test

This test should be conducted in accordance with re-
quirements in our Subject 1316 Outline, except that
the tank shculd be buried with 7 feet of cover rather
than 3 feet. While this test wag conducted success-
fully with the original submittal of the single wall
tank, the results are not applicable 1n view of the

7 oot meximum burial depth referred to in the in-
stallation instructions.
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Concentrated Load Test

We propose to conduct this test in accordance with

the alternate test reccommendation deseribed in your
Appendix IX. '

Pipe Fitting Torque Test, Pipe Fitting Strength Test,
and Lift ritting Strength Tost .

To be conductzad in accordance with requiremente in
our Subject 1316 Outline,

t
Accelerated Air-Oven Aging Tests, TImmersion Tests,
and Low Tempcrarure Tests (Impact)

We agree that the air-oven aging, Immersion, and

iow temperature teste will not be reqguired. This

is on the basgis that except for tne 30 mil. thick
vinyl ester liner on the inner surface of the heads
and inner .ghell, the resin used for the hecads and
both tank shells is Ashland Chemical Co, Aropol L-543
(same as previously investigated under the designa-
tion Aropol L-475-21-543). However, this also anti-
cipates thnat resulits of the identification tests
discussed Dbelow show substantial agreement with data
recorded during the previous tests. In the event
such agrecment is not appérent, additional tests on
the resin may be required.

i
Identification Tests

i
Specific gravity, ash content, and qualitative infra-
red analysis of specimens taken from thc inner shell,
the ribs, the hsads, and the outer shell will be ob-
tained, as described in our Subject 1316 Outline,
For these tests, we should be provided with several
gpecimens of each of these parts, which arve to be
cut from the tank following completion of the physi-
cal tests.




It is anticipated that the cost for this investigation as
dcscribed above will not exceed $4220,00. An application
form, in duplicate, is enclosed to cover the work. The
cost limit 1s based upon having the physical teste conduc-
ted at your plant, and witnessed by an engineer from this
office, with not more than 10 days time required out of
office, The tests will be conducted on the 12,000 gallon
size, and will be considered to cover the smaller sizes
providing all have the same diameter and thickness of
shells and hcads.

When you are rcady to proceed with this project please re-
turn the original of the application, properly executed,
together with your check for the spocified preliminary
deposit, Please ncte that the application shows the same
address for the "Applicant,” "Liztec™ and "Ranufacturer,”
If this ies not corrzcl in any way, plvasc do not alter the
application but notify thiec office and we will mere the
appropriatz changes,

At the time the application is réturned, we should be pro-
vided with a complcie set ol drawings showing the construc-
tion details, Titting sizes, ano cther details appropriate
for each size of tank, C,

In order toc complete zur Credit Department's files ? pleasc
£ill in the information TQQU°S <@ on the zttachesd "Client
Credit Information Shcet™ and return with the executed
application.

This completes our worii soheduled under Project
which dis being torminaicd with this levter, I
have any additlonal guzsiicong or commm:nte, plca
hesitate to contact inc undctreignoed,

Very truly yours,: Revicwed Dy

-

WWQOW;M % 75 ﬁ,ﬁ.g{

RONALD R. CZISCHKE CEDERVALL .
Project Engineer Assgociste Kanaging Ingineer
Casualty and Chemical Caguality and Chemicel

Hazards Depariment Hazards Department
RRC:jh
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an independent, not-for-profit organization testing for public safety
October 11, 1982

Kaempen and Associates
Mr. Charles E. Kaempen
3202 Larkstone Drive
Orange, CA 92669

Our Reference: MHB8781

Subject: Nonmetallic¢ Underground Storage
Tanks For Petroleum Products -
Double Wall Design

Dear Mr. Kaempen:

In response to your letter of September 21, 1982, we are
enclosing a set of applications to cover a preliminary
investigation of the subject tank design. This letter and
enclosed applications are intended to supercede and supple-
ment those dated September 1, 1982 which were transmitted
by the undersigned. Please refer to such letter as to the
intent of such investigation and also for the investigation
required to conduct the same.

Should you wish to submit a particular tank design for investi-
gation leading toward possible Listing and Follow-Up Service,
please read the enclosed application forms carefully, have the
original dated and signed in the usual manner and return it
along with your company check for the preliminary deposit
specified on the application. The preliminary review does

not anticipate any testing and would he concluded with a

Letter Report.

It is understood that your application will constitute your
agreement not to use the name of Underwriters Laboratories
Inc., any abbreviation thereof, or symbol therefor, nor to
permit such use by others, in connection with the release,
publication, or other dissemination, of the information
obtained under -this application, unless specifically
authorized in writing by Underwriters Laboratories Inc.

Very truly yours, . Reviewed by:
g e WW/

TEVEN C, SLOWIK JOHN J. HAWLEY
Associate Project Engineer Engineering Group Leader
Casualty and Chemical Casualty and Chemical
Hazards Department Hazards Department:
SC8:sy

Look For The @) Listing or Classification Mark On The Product

Phons: (312) 272.0800 Tolwx: 724008 . — - Cable: ULINC Northbraok, IL internaticonl Telax Neo.:, 4330173
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10-11-82
- APPLICATION FOR PRELIMINARY INVESTIGATION

Picase Do Not Write in Spaces Below

To: Underwriters Laboratories Ine, Applicant File No, MH8781

Aot 10 333 Pfingstan Road, Northbrook, Ill, 80062 Project No, pept . C&CH

Addtress {5 1285 Walt Whitman Rd., Melvills, L. 1, N. Y. 11747 cc. No._ - BGHX

Indieares | 1655 Scott Bivd., Santa Clara, Cal, 85050 . -
0O 2602 Tampa East Blvd,, Tampa, Florids 33618 Accepted by Date

Acknowledgad by

1. We (the “Applicant”) make application to Underwriters Laboratoties Inc. (“UL") for Preliminary
Investipation of ***Nonmetallic Underground Storage Tank For Petroleum

Products (Double Wall]**#*
(Product Name, Catalog Number, etc.)

(hereinafter sometimes referred to as the “product”).

2. It is agreed that the sole purpose of this investigation is to obtain information in relation to UL’s
requirements with the intention that the Applicant will subsequently submit a product of this type to UL for
investigation, Listing, Classification, or Recognition (as appropriate) and Follow-Up Service.

3. Your letter dated 10-11-82 from S. C. Slowik transmitt_ing
this Application is incorporated herein by reference to the extent that it is not inconsistent with this Application
and establishes the scope and nature of work contemplated under this Application.

4. It is understood that the total charges under this Application shall consist of charges for engifnecrin.g
services plus advances and reimbursible cxpenses. A Preliminary Deposit of § 300.00 accompanies this
Application to be credited againat the total charges, .

5. Charges for engineering services are made at current billing rates for time devoted to the project by
engineering, technical and support personnel and shall not exceed the Cost Limit of § 600.00 , unless
authorized in writing by the Applicant. '

* 6. Advances and reimbursible expenses directly identified with the project are charged independently of ?he
Cost Limit. Such items include, but are not necessarily limited to, the following: Travel cxpenses; carrier,
communications and special equipment charges; materials, energy and fuel; services of outside contractors or
facilitics; charges for photographs, drawings, reproductions and printing; and charges for preparation of extra copics
of Reports.

r
7. This Application covers one examination, one set of tests, or other activity pertaining to the scope of the
work outlined in the transmittal letter referred to in paragraph 3. In the event of further examination or tests of
improved or additiona! samples or other unanticipated work a new Application with a new Cost Limit and
Preliminary Deposit may be required. This Application does not cover the separate investigation of components of
the product when such components are of a category Listed, Classified or Recognized by UL.

8. It is understood that our obligation for all charges accruing under this Application continues in full force»
and cffect irrespective of the results of the investigation, Charges arc due and payable without dls?outh upan
completion of the work, and upon prescntation of invoices. In case of extensive or long-continued investigation, it is
understood that invoices may be rendered monthly, Any uncxpended portion of the Preliminary Depasit is to be
returned npon completion of the work or at UL’s discretion applied against unpaid charges in our account.

9. It is understood that any report issued by UL will noet indicate acceptability of the product f.or Listi'ng.
Classification or Recognition by UL, and we agree that any such report will not be used to convey the impression
that the product has been or is eligible to be Listed, Classified or Recognized by UL.

10, We agree that the name of Underwriters Laboratories Inc., any abbreviation thereof, or any symbol
therefor shall not be used on or in connection with the product unless and until specifically authorized by UL as a
result of establishment of appropriate Follow-Up Services and that the report shall not be used for any purpose
other than that set forth in paragraph 2.

11. We agree that use of UL’s name or symbol in connection with products which are not Listed, Classified or
Recognized by UL or that the use of the information developed for any purpose other than that contemplated by
this Application would mislead the public, and that breach of this contract in this respect could not adequately be
compensated for in money damages, For these and other reasona we agree that, in the event of the violation of any
of the terms and conditions of this Application, a temporary injunction may be issued at the instance of UL
restraining us from further dissemination of the information or any reference to UL in any manner unless
specifically authorized by UL, and any other rclief which may be deemed appropriate. The granting or issuance of
such temporary injunction shall not affect the right of UL to compensatory and punitive damages for the breach of
this contract and shall be in addition to, and not in lieu of, any other rights and remedies provided by this contract.

EWK: sy
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12, We sgree that UL snd its employees and agents shall have no obligation or Lisbility for damages, including
but not limited to conscquential damages, firising out of or in connection with the use, or ingbility to use, the
information resulting from this invcstigatioin. Accordingly, we agree to hold UL harmless and to defend and
indemnify UL against any claim, loss, expense, cost, liability or damage, including reasonable attorney’s fees, arising
out of any use or misuse by us of UL’s name or symbol or data nnd other information derived cither directly or
indirectly from this investigation or arising out of any violstion by us of the terms and conditions of this Agreement,

13. We recognize that samples of praducts subjected to UL’s cxamination and test program may be damaged
or completely destroyed. Samples will be returned to us unless completely destroyed during the investigation or
unless we specify in writing that they be junied or disposed of otherwise. Samples returned to us are to be insured
for a nominal value unless our shipping notice or other documents accompanying the sample when received by UL
specifies otherwise, We agree that UL is not responsible for damage to or loss of submijtted samples while in transit,

14, We agree that UL in performing its functions in accordance with its objects and purposes does not assume
or undertake to discharge any responsibility of the Applicant to any other party or parties. We recognize that the
opinions and findings of UL represent its judgment given with due consideration to the neceasary limitations of
practical operation and in accordance with its'objccts and purposes and agree that UL does not warrant or guarantee
the correctness of its opinions or that ity findings will be recognized or accepted.,

15. We recognize that many tests specified in the requirements of UL are inherently hazardous and agree that
UL neither assumes nor accepts any responsibility for any injury or damage to our property or personnel that may
occur during or as the result of tests, wherever performed, whether performed in whole or in part by the Applicant
or UL, and whether or not any equipment, facility or personnel for or in connection with the test is furnished by the
Applicant or UL, except when such injury or d:amagc results solely from negligence on the part of UL’s personnel,

16. It B recognized that, as an indcpcng’{cnt not-for-profit organization testing for public safety, UL will from
time-to-time notify the public concerning products then or previously marketed, which its investigations and tests
discloxe are extremely dangerous and unsuspectedly hazardous.

17. UL will refrain, without the Applicant's prior authorization in writing, from voluntarily disclosing to
third parties secret information which is obtained by UL in confidence from the Applicant and which is not already
known to UL, already available to the public or;subsequently acquired from other sources.

| Kaempen and Associates
Applicant _3202 I,arkstone Drive, Qrange, CA 92669

(Typa;-d company name and address)

By ! Date
{Bignature of Proprietor, Poriner, or- Auth. Officer — (Give title)
L

Applicant P, O. No.

(Typed name of Individual signink for company)

Applicant’s Rep. —Charles F. Kaempen . Tobe executed not later than _December 1, 1982

[}
SPECIAL NOTES

1. Please instruct your shipping department to Prepay carrier charges on samples and to mark packeges PREPAID to avold
dupleation of payment on delivery, Show vatue of jamples on bill of lading or shipping document If other thas nominal value
insrance i dadred on retum of eamples, Send hui of lading promptly for attentlon of Recelving Department, Underwriters
Laboratories Ine, and show name of enginesy with whom You have bean dealing. .

2, The check for Preliminery Deport should b;! issued in the name of the company or individual submiéting the spplication.
It {he event that the check s lssued by s party other than the applicant, a letter from the signer of the check should sccompany the
application and should waive all Hghts to and interest ij the benafits of ihe Investigation vonducted under the application.

L-17
1/80
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an independent, not-for-profit organization testing for public safely
September 1, 1982

Kaempen Industries ‘Inc.
Mr. Charles E. Kaempen
3011 s. Shannon

Santa Ana, CA 22704

Our Reference: MHEB8781

Subject: Nonmetallic Underground Storage Tanks
) for Petroleum Products

Dear Mr. Kaempen:

This letter 1s in response to your letter of July 16, 1982,
With this letter we are enclosing a current copy of the Outline
of Proposed Investigation for Glass Fiber Reinforced

Plastic Underground Siorage Tanks for Petroleum Froducts.

While this will give you the basic information as to the
investigation that would be anticipated, the specific
investigation of any tank may vary., depending upon the

design and construction emploved.

Please note that these are tentative requirements used as a
guide in our investigation of products of this type, and
that no published Standard is available at this time.
Details concerning malterials and method of fabrication are
not covered and our evaluation of a paltlcuiar design is
based upon performance during the variocus tests Gescribed.
As of this date, the only nonmetallic tanks that we have
Listed are formed of oglass fiber reinforced polyester.

With reference to the earth load and external hydrostatic
pressure tests, the reguirements are based on a 3 ft depth
of cover. If your tank is intended for a burial depth in
excess of 3 ft, these tests would be modified accordingly.

As you will recall, the investigation includes physical
exposure, and aging tests. - Due to the size of the product
and the specialized testing involved, it is anticipated that
physical tests on the complete tank assembly would be
conducted using facilities provided by the manufacturer,

Look For The & Listing or Classification Mark On The Product
Fhone*  [112) 272.0A00C Tcl-_n fR Rkl ] -Cabls  U1INT Nednbrooh, I 'lhl:mllinhﬂ Tebax No 43DITS
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These tests woulad probably be set up and run using one
sample of a given size. More than one tank would be
preiferable, however, since otherwise a considerable

amount of time can e lost in setting up the various tests.
Such tests would be witnessed by an enginecer from our
Northbrook Office. The exposure and aging tests would be
conducted at the UL Northbrook Office.

Depending upon your. design, it may be possible that tests
conducted on one size could be extended to similar smaller
sizes without a complete series of additional tests. This
would be true partipularly if the diamcter, wall thickness
and other :'a’i:lucl,un.a’1 paltlculdr remain unchanged., We
would need further fetails in that regard hefore this can
be definitely deterjnined.

Should you wish to submit a particular tank design for

investigation leadipng toward possible Listing and Follow-Up

Serv1ce, it will be, necessary to first conduct a preliminary

review of drawings gnd specifications of vour new tank .
design. The cost for this work is anL1c1pated not to exceed

$600.00, and appllcataons to initiate this review are enclosed.

A detailed description and drawings of your new tank design

are required for this preliminary investigation. The

preliminary review does not anticipate any testing and would

be concluded with a ILetter Report.

It is understood that vour application will constitute your
agreement not to use the name of Underwriters Laboratories Inc.,
any abbreviation thereoi, of symbol thereiore, nor to permit
such usa by others, 'in ~snnection with the release, publication,
or other dissemination, of the informalion obtainod undor
this epplication, unloss specifically suthorized in writing by
Underwriters Labora{ories Inc.

t
The cost of the Listing investigation would normally be
approx1mately $7500,00. This cost limit anticipates one
diameter size and de:1gn of tank, one resinand glass system
and one manufacturing facxllty belng submitted, and a maximum
of 5 days Out-0f-Office Engineering time for one engineer to
visit your facility and witness the physical tests noted in our
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- Outline. It does not include the travel expenses for the
engineer, or the costs you personally incur for the setting
up and conducting the physical tests. Also, if you are
submitting more than one diameter size, resin and glass
system, or manufacturing facility, or if it requires more than
five days for an engineer to witness the physical tests,
it will be necessary to modify the above cost limit accord-
ingly. This investigation would normally take 6 to 9 months
to complete. Data which has been generated for you in the
past will be used as much as possible to waive physical and
exposure tests.

Very truly yours, Revicewed by: .
~
/%/?&“ a»ﬁﬁg#”ﬁ Eg{ﬁ %M4Z/f
2z

STEVEN C. SLOWIK JOHN J. BAWLEY
Associate Project Engineer Engineering Group Leader
Casualty and Chemical Casuvalty and Chemical

‘D Hazards Department Hazards Department

) SCS:gz
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September 26, 1984

Chairman of Board of Directors
Chief Executive 0fficer
Underwriters' Laboratories, Inc.
333 Pfingsten Road

Northbrook, I11l. 60062

Dear Sir: -

I am enclosing a copy of the letter I sent today to

Mr. John Hawley with whom I have a professional relationship
of 14 years and who is perhaps Lhe world expert on the
subject of non-metallic underground storage tanks.

In order not to compromise his professional position or
put him in a position of controvery I am copying you

the correspondence I have with him concerning what is
becoming a very serious question: Who is going to pay the
costs resulting from leaking underground steel tanks?

There was a feature on 60 Minutes recently and increasing
concern about handling wastes resulting from c¢lean up of
gasoline impregnated soil, etc.

I have not given this subject any publicity and do not
intend to: my recommendation is strictly at this time directed
only to UL and its management.

But I have, since 1964, becen astonished at the continuing practice
of encouraging (by label and listing service) installation of
underground tanks which , when they corrode and leak, can cause
such seriocus and expensive damage. UL is a leader in promoting
safety: for this reason, and no other, I appeal again to do

the public and cothers a basic important service:

ESTABLISH RECOMMENDATIONS THAT EVERY UNDERGROUND STORAGE
TANK SHOULD MEET REGARDLESS OF MATERIAL FROM WHICH IT IS MADE.

‘ Just as an electrical conductor is best made of metal, soO
non-corroding articles should be non-metallic. Let's start
using and specifying materials for service they are best suited.
I would appreciate your reply to this letter if'not your- agreement.
Thankyou. Yours very truly,
-
£/A-l—|/é XW

Charles E. Kaempen

T v T % -
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September 26, 1984

Mr. John Hawley/ John A. Cedervall

Casualty and Chemical Hazards Dept.
Underwriters" Laboratories, Inc.
333 Pfingsten Road

Northbrook, Ill. 60062

Dear John:

As you doubtless are aware the subject of "responsibility”
concerning damage resgulting from leaking underground storage

tanks is "heating up" and I'm writing to you as a friend

and supporter of Underwriters' Laboratories Inc., and its
continuing program to help the public and the users of underground
tanks obtain the best that technology can provide,

I am enclosing some copies of data I think bears on what I have
to say: U.L. SHOULD CEASE TO LIST AND LABEL STEEL UNDERGROUND
STORAGE TANKS. =

Now that UL KNOWS that leaking steel underground storage tanks
have caused and continue to cause incredible damage to water
supplies and public health it must take, AS SOON AS POSSIBLE.
action to disassociate its label and listing procedure with
tanks that UL knows can corrode, leak .and do harm to the
environment. Cathodic protection does not prevent corrosion

of steel from the inside'according to Lem McManus, VP of
Engineering of Marathon Qil Co., Findley, Ohio who is the world
expert on internal corrosion (also the OC Hinchman study confirms
this fact). BAll the propaganda from the Steel Tank Institute
to the contrary, steel tanks are no longer suitable as
underground storage containers because they leak. A fiberglass
shell on the outside of steel is frequently ruptured during
shipment and handling and ‘cannot be inspected by holiday
detettors since sparks only go the shortest distance. Chevron
of Calif. learned this and refuses to use FRP coated steel for
this reason.

If UL continues to list and label underground steel tanks
knowing such tanks CAN and DO corrodd and leak, it will be
akin to putting itself in the position Jchn Manville had when
it wes finally proven that asbestos was hazardous: UL would
become a defendant in every single instance where a leaking
underground steel tank has been found to produce damage. It
* (the liability) will go beyond the user to the "approval
authority" upon whom the user relied. Obviously the.entire
(l’ " premise of UL existence is "public safety”; need I say more?



Page 2 Communication to John Hawley/ U.L. 9/25/84

I think you know that I have a good reputation with UL and the
endeavor to make better underground storage tanks. You recall
I took your admonition to make a composite underground tank
tough enough you could bhit it with a fireman pick ax and not
destroy its abiliity to serve as a pressure tank (since so much
damage was being done by handlers and installing contractors to
FRP tanks). ¥You also know I installed the first double-wall
underground tank (used only for water to certify safely its
competence as a qtorage tank) in Houston in 1977 and I am still
awaiting the new specifications prepared by UL for double-wall
secondary containment type underground composite storage tanks
{which I hope you will send me .... i.e. the specifications and
tests required of Owens Corning and Xerxes and others who make
underground FRP tanks. )

For this reason I want you to know that I am suspicious cf even
other FRP tank fabricators: perhaps they want to make UL the
"fall quy" in thp event even their tanks don't serve as they
should. I will not reveal which company, but it is a fact T
can support with expert witness that making underground tanks
without an 1mpermeable flexible liner (as I recommend such as
by use of a relnforced vinyl ester with 10% elongation property)
and relying upon' chopped strand construction only, produces
tank shells that fail 10% of the time immediately after testing
to a 6PSI vacuum ..... failure is by pin hole leaking which
requires internal sealing when the tank is double wall. In other
words, I am still suspicious of the sealing integrity of
chopped strand mat or chopped fiberglass: sealing relies upon
manually worklng out air and the production process is thus far
from satisfactory, despite the fact the shell is thick and
rugged. The flexible liner, backed by the tightly woven 6 0z.
glass fabric has proven to remain perfectly tight after 10
years of service.in such places as University of Betkley and
Loma Linda Univ.:and Chevron station in Temple City, Calif.

Perhaps it is tlme for UL to really consider withdrawing its
listing and labeL service on ALL underground storage tanks :

at least it would spare the laboratory from being blamed for
certifying a product meets a standard that is no longer easy

to define: "the underground tank shall have secondary containment
and shall never leak".

I want to relterdte the point I made in my last letter to you
and to UL : I DON T THINK IT IS DEFENSIBLE FOR UL TO HAVE A
DOUBLE STANDARD ABOUT UNDERGROUND STORAGE TANKS: ALL LISTED TANKS
SHOULD BE ABLE T() MEET THE SAME REQUIREMENTS FOR STRENGTH AND
CORROSION RESISTANCE REGARDLESS OF THE MATERIAL FROM WHICH
THEY ARE MADE.

]
If in future UL runs into legal problems, I want you to be able .
to refer to my admonltlon , suggestion and hopefully useful
advice. Twenty years with this subject makes me somewhat expert.

cc: Chairman of [Board UL Sincerely, (’kﬁ;yéi é?i/éﬁ;57y44

Encl.: Copies ' C. E. Kaempen




KAEMPEN TECHNOLOGY, INC.

‘D 3202 LARKSTONE DRIVE . ORANGE, CALIFORNIA 9266% . (714) 532-5787

December 3, 1984

Mr. J. A. Bono ‘

President

Underwriters' Laboratories, Inc.
333 Pfingsten Road

Northbrook, Illinois 60062

References: Letter dated August 22, 1983 Bono to Kaempen
L.etter dated August 23, 1983 Hawley to Kaempen
Letter dated Scpt. 26, 1983 Hawley to Kaempen

Letter dated Oct. 25, 1984 Hawley to Kaempen
with enclosure dated Oct. 12, 1984 Re;
Secondary Containment Underground Storage Ta

Letter dated Oct. 26, 1984 Bono to Kaempen

Letter dated Nov. 28, 19283 from Owens Corning
Market Manager, Edward C. Nieshoff to
Mr. Bob Harris of Underwriters' Lab, Inc.

SUBJECT : A REQUEST THAT UNDERWRITERS' LABORATORIES, INC.
ESTABLISH A UNIFORM PERFORMANCE STANDARD FOR ALL
DOURBLE WALL UNDERGROUND STORAGE TANKS THAT MEET THE
REQUIREMENTS FOR CORROSION PROTECTION ESTABLISHED
IN SECTION 2-3.3 OF NFPA 30.

Dear Mr. Bono:

This letter refers to the subjcct matter of the above referenced
letters which were written in response to my letters expressing
concern that certain events have conspired to place UL in a
position of attempting to justify the establishment. of a
double standard concerning the underground storage of flammable
liquids per requirements established by NFPA 30 Fire Code.

Kaempen Technology, Inc. is a Louisiana corporation newly
established to organize and direct the manufacture of non-metalli
underground storagde tanks which meet the requirements established
by UL for double-wall composite (glass-reinforced thermosetting
resin) tanks not only as regards construction specifications,

but also as reyards test and performance specifications.

My first request, therefore, is to receive the appropriate
literature and forms by which we may make application for
Listing and Labling service of Double Wall Composite Ugdergrgund
Storage Tanks suitable for storing petroleum products including

alcohol blends (gasahol).
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My second request is that Underwriters' Laboratories, Inc.

give particular attention to paragraph 1 of Mr. Nieshoff's letter
(referenced above} to Mr. Bob Harris of UL, and to paragraph 2

of Mr. Hawley's %etter to me dated September 26, 1983.

The reason for referring to these paragraphs is that UL is on
record as distinguishing between-what they term a "CONSTRUCTION
STANDARD", aptly defined by Mr. Hawley as "a standard written
around widely used equipment that has been accepted by inspection
authorities and covered by nationally accepted coded and Standards
for a number of years”, SUCH AS U,L. SUBJECT 58,, and a "PERFORMANCI
STANDARD" , again defined by Underwriters' Laboratories, Inc.
(Hawley and Killoren) as "a standard written on the basis of

the body of performance information compiled (from test programs
developed by UL to satisfy the intent of new codes and standards
as regards new products not previously anticipated or covered by

such codes and standards)™, sucH as UL suBJecT 1316.

THE PRINCIPAL SUBJECT I WISH TO ADDRESS IN THIS LETTER IS A VERY
URGENT REQUEST THAT UNDERWRITERS LABORATORIES RECOGNIZE THAT A
DOUBLE WALL UNDERGROUND STORAGE TANK IS, BY UL DEFINITION., A .
“NEW PRODUCT” AND As sucH, SHOULD BE REQUIRED TO CONFORM TO A
“PERFORMANCE STANDARD” such As uL susJecT 1316,

¢

I shall not, in this letter, elaborate on the incredible number of
engineering differences between a single wall and double wall
underground structure, or on the many disadvantages that characterirz
a double~wall strel tank, compared to a double-wall composite tank.

¥
Which brings me to my third request, which is to refer to paragraph
4 of Mr. Nieshoff's letter to Mr. Harris. For some very strange
reason, Underwriters' Laboratories, Inc. has allowed the use of
the word "COMPOSITE" to identify steel tanks which are coated with
fiberglass. The juse by Joor and others to give, in their
advertisements and literature the impression that a steel tank
covered with fiberglass makes it a “"COMPOSITE" tank is not only
incerrect but unethical. As any member of the Society of Plastics
Industry , Inc., can tell you, especially those of us who belong
to the Reinforced Plastics/Composites Institute or who subsct#ibe tc
ASTM Journal of COMPOSITES, use of the word "COMPOSITE" these
davs is more meaningful than the standard Webster Dictionary
definition of "a 'compound" or that which is made up of varlous.parts
or elements. The word "Composite" , when referring to a material
of construction i's, without any question or ambiguity, defined as
"fiber reinforcements surrounded by a bonding matrix". .
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In the common modern parlance of technology relating to materials,
the word "COMPOSITE" does not imply a coating, but the basic:
structural material from which the composite product is made.

The U.S. Air Force Wright Patterson facility in Dayton, Ohio

was the first to use the word composite extensively to refer

to high performance fiber-reinforced materials, usually made

from tensioned continuous filament reinforcements surrounded by

a hardenable bonding matrix. I am enclosing copies from several
sources, including the U$ Patent Office where this word commonly
refers to the principal structural material, and not only a coating.

The UL Listing should , in the case of fiberglass coated steel tank:
be specific in stating the tank structure is just that: a two-ply
structure of firberglass and steel. Unless the load bearing
structure is at least 75% by weight or volume comprised of fiber-
reinforced matrix it is a misleading statement to assert that

the UL tank is "COMPOSITE" or can be called a "COMPOSITE TANK".

Again, since the DOUBLE WALL UNDERGRCUND TANK FOR STORAGE OF
FLAMMABLE LIQUIDS is emerging as a new product, this is the time
to not only clarify the situation concerning what tests should be
met not only to qualify the underground tank but also as to what
to call it. Just as the word Non-metallic has been used to
describe fiberglass (a true composite material) for all intents
ard purposes , I think a careful review of the exact wording
placed on the UL label must be made. It is what UL allows the
tank to be called on the label that becomes the common parlance
in the industry.

I think it is also just adding to the confusion to keep making
exceptions for underground storage: UL should establish a single
standard for the double wall tank '(which has been legislated by
public pressure to counter corrosion leaks) and identify it as
being suitable for storage of all petroleum containing ligquids
commonly used by aircraft, boats and automobiles. A second
category should be established for acid-containing hazardous wastes
and chemicals, since codes other than NFPA 30 are now coming into
force. If NFPA 30 codes had been properly established in the

first place, we wouldn't have the current problem of environmental
pollution from leaking petroleum storage tanks. But those of

us in NACE were ignored when we pointed out that composite technoloc

‘has made it possible not only to replace metals in aircraft and

spacecraft, but also in many common structures such as pressure
vessels, pressure pipe and tanks.

Finally, I Want to be on record as violently disagreeing w%th
the UL definition of a double-wall tank as promulgated in its
October 12, 1984 bulletin. I object specifically as follows:
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!

t. The bulletin subject is "Secondary Containment Undergrou
Storage Tanks" and very obviously has been prepared
under Pressure toO reconcile different parts of the
industry. What should have been made clear, from the
beginning, is that a double wall tank IS A NEW PRODUCT
WHICH WILL REQUIRE THE ESTABLISHMENT OF NEW PERFORMANCE
STANDARDS (By U.L. own definition per Hawley)

2. A "wrapped tank" is presumed to be equivalent in
performance to a double wall tank as regards secondary
containment. This is patent nonsense:secondary
containment is a euphemism for a double wall , two-wall,
or multiple wall containment system, most easily
understood when termed a "Double-wall Tank". Most
especially, the same nonsense continues: if the tank
is steel, there need be no "performance" standards
with regard to corrosion resistance or physical strength
to be met by the tank. A wrapped tank is still a
single~wall tank and should reguire fabrication and
performance specifications to be met. The idea that
the sp-called "COMPOSITE" tank is not a wrapped steel
tank, and thus qualifies as a "non-metallic"” tank
{(which nearly every composite material is in fact), is
misleading and patently unéthical if not illegal from
a warranty point of view.

3. There is no objection to the portion of the definition
of a double wall tank as "two tanks in cone provided
with & mecans for monitoring the annulus for a leak in
either vessel"; what IS objectionable, is that UL refus«
to acknowledge that, by its own definition, the double
wall underground tank IS A NOEW PRODUCT AND THUS MUST
MEET NEW PERFORMANCE STANDARDS. What is further
objectionable, is the stated requirement that in order
to obtain a UL Listing Mark, NO PERFORMANCE STANDARD
must be met by the double wall steel tank or the
double-wall "composite" (fiberglass wrapped steel tank),
but that the fiberglass double-wall underground tank
must meet the performance requirements established for

' the 1316 tank; that is, both the inner and outer tanks
must be able to withstand a vacuum of -6 PSI and a
pressure of 25 PSI as well as resist for 6 months
without structural deterioration as many as 16 test
solutlons, many containing acids, sa%t solutions, etc.

4. U.L. proposes to establish a new "NON-PERFORMANCE"

type standard concerning corrosion protection, when .
a standard for such corrosion protection has already

been astabllshed as 1316.



KAEMPEN & ASSOCIATES

REINFORCED FLASTICS ENGINEERING

3202 LARKSTONE DRIVE . ORAMNGE,

CALIFORNIA 92669 . {714) 532-5787

" PROFESSIONAL RESUME

CHARLES E. KAEMPEN
3202 Larkstone Drive
Orange, Calif, 92669

COMPANY AND DUTIES

 DATE BEGIN DATE END
Oct 1950 Oct 1952

Oct 1952 Dec 1956

Jan 1957 Oct 1960

Oct. 19260 Mar 1961

| April 1961 Oct 1963

Oct. 1963 June 1964

SAAB AIRCRAFT COMPANY, LINKOPING,SWEDEN

Structural Analysis and Design of
Fuselage, Empennage .and Engine Housing
Structures and Controls

SIKORSKY HELICOPTER DIV.
UNITED AIRCRAFT CORP. ,Bridgeport Conn.

Detailed Engineering Design and
Analysis of Military and Commercial
Helicopters, Including Design of
Fuselage, Engine Mounting, Fuel and
Control Systems. Worked directly
with Dr. Igor Sikorsky in preliminary
design of first turbine powered
helicopters & taught maintenance &
overhaul of Military helicopters

MISSILE DIVISION OF NORTH AMERICAN

AVIATION, Downey, CAlifornia

{(Now the Space Systems Group of
Rockwell International)

Advanced Design Research in military
ballistic missile systems, lunar base
systems, lunar and planetary manned
mission systems, including detail desig
of boosters, payloads, operations,
human factors and costs. Gave the firg
paper on how to perform a manned lunar
mission using space rendezvous AFTER
escape from Earth (Oct. 1960);

AMERICAN SPACE TRANSPORT COMPANY, INC.
Seal Beach, California

President and Founder; Presentations to
NASA and military agencies about
urgency and capability to beat Russia
to the moon with a manned lunar mission

HUGHES GROUND SYSTEMS GROUP
Hughes Aircraft Company, Fullerton,Ca

Weapons & Space Systems Analyst
NORTHRUP SPACE LABS, Hawthorne, Ca.



Dr. CHARLES E. KAEMPEN
PRESIDENT |, KAEMPEN & ASSOCIATES

-

Dr Charles E. Kaempen is the inventor of the tensioned filament
composite material known as "TENSORITE" as well as the equipment

and processes used to make Tensorite pipe and tank products.
These inventions and discoveries are the subject of patents
granted to Dr. Kaempen. by the United States and many foreign
governments, includinglMexico.

In 1964 Dr. Kaempen organized one of the first filament winding
pipe companies to meet |API Specifications for non-metallic oil
field line pipe. ‘

In 1973, after an eight year period of development, Dr. Kaempen
began the manufacture qnd installation of the first filament
wound non-metallic underground storage tanks to be listed with
Underwriters' Laboratories, Inc.

In 1975 Dr. Kaempen developed and successfully tested the first
filament wound double-wall underground pipe.

In 1977 the first doublb-wal; Kaempen non-metallic underground
storage tank was instaliled in Houston, Texas.

Ih 1978 bDr. Kaempen developed the first filament wound pressure
vessel to meet the requirements of ASME Section X of the Boiler
and Pressure Vessel Code.

In 1979 Dr. Kaempen designed equipment and developed manufacturing

processes for making Te?sorite pipe which meets all applicable

standards established by API, ANSI, AWWA and ASME concerning pipe
for use in transport of water, chemicals and liquid petroleum products.

In 1980 Dr. Kaempen invented and developed the equipment and processes
to.manufacture on site large above ground double-wall filament wound
storage tanks with capacities from 10,000 to 500,000 barrels, diameters

to 300 feet and heights to 42 feet.

In 1982 invented and patented a composite mechanical coupling and pipe
(to 6000 PSI)

jOlnt to enable mechanical coupling of high pressure pipe
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The one encouraging bit of information noted in the October

12, 1984 bulletin was the four sentence announcement on page 3
under the heading "LISTING MARK" which states that a new Listing
Mark will identify tanks provided with secondary containment
capabilities. I welcome the news that UL will establish a

special Standard (Listing Mark) for double wall tanks and that

the new standard will not be merely a "Construction" or
"Manufacturing" standard that does not require the double wall
tanks to be tested according to uniform physical and chemical
resistant criteria as is the current practice with Subject 58 tanks

I also wish to advise UL through this letter that I will vigorously
oppose the establishment of a double standard: one for steel

and one for glass-fiber-reinforced plastic LESPECIALLY AS THE

NEW UL STANDARD RELATES TO DOUBLE WALIL UNDERGROUND TANKS WHICH
POSSESS THE CORROSION PROTECTION REQUIRED OF NFPA 30 AND OTHER
EMERGING STATE AND FEDERAL LPA T.AWS CONCERNING CONTAINMENT OF
HAZARDOUS LIQUIDS.

THE NEW STANDARD FOR DOUBLE WALL UNDERGROUND TANKS FOR THE STORAGE
OF FUEL AND HAZARDOUS LIQUIDS MUST BE A PERFORMANCE STANDARD SUCH
AS UL 1316 AND NOT A "PRODUCTION STANDARD"™ SUCH AS UL 58 WHICH

IS NOw, FOR ALL INTENTS AND PURPOSES OBSOLETE IN USA.

My position on this matter remains exactly the same as 1 expressed
to you in the fourth paragraph of my letter to you dated August
13, 1983 and more recently expressed in the next to last
paragraphs in my letters to you and Mr. Hawley dated Sept.26,84.

The new requirements for secondary containment systems, can best
be met by new underground storage tanks having a double wall
construction. Such multiple-wall underground storage tanks
should, regardless of the material of construction, meet the same
performance criteria concerning corrosion resistance and

physical strength. In particular, such double wall tanks should
possess an inner and outer tank which can, when tested together

as a double wall structure, resist a vacuum of at least ~5.75 PSIT
and a pressure of at least 25 PSI and have an annular space
surrounding the primary inner tank at least equal to one inch to
permit adequate direct monitoring and measurement of any liguid
contained within the annulus. Such tanks should also resist withou
failure being placed on a level surface and filled , first with-
liquid only in the inner tank; second with liquid in both tanks
and finally, with liguid in only the annular space. Such tests
covld be done on the job site or at the manufacturing site to
gualify the tanks for structural and leak-free competence. A 5PS5I
aerostatic test in these three modes is not as severe, but would
also be recommended as the minimum job site or fabrication site tes
for any size double wall underground storage tank regardless of
whether it is steel, fiberglass or any other structural material.

Thankyou for your kind attention to this matter and the courtesy
of your reply.

cc: Hawley
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Kaempen Technology, Inc.
Dr. C. E. Kaempen

3202 Larkstone Drive
Orange, CA 92669

Our Reference: Subject 58
Subject: Underground Storage Tanks
Gentlemen:

This is in reply to your December 3, 1984 letter addressed to
Mr. J. A. Bono.

In response to the third paragraph of vyour letter, we will be
pleased to send Application Forms for a preliminary investigation
upon receipt of drawings, a detailed bill of materials, and the
address at which the tanks are to be constructed. '

We do not understand your concern over our use of the word
"Composite" to identify a tank which is in fact constructed of
different and distinct elements. Putting semantics aside, such a
tank is, in fact, a composite. What we choose to call a tank has
absolutely no bearing on its performance, on our test program, or
most certainly on ethics.’ If the tank is not truly either a
steel tank or a nonmetallic tank, what would you suggest we call
it? Keep in mind, that terms such as "Coated" or "Clad" will
refer to UL 58 tanks provided with a supplementary coating for
corrosion protection only. Such coating will not be expected to
provide any strength, as is the case with currently Listed
composite tanks.

Apparently, you are confused regarding Underwriters Laboratories
Inc.'s position on secondary containment. Our basic premise is
that any method of providing secondary containment shall have
Provisgion for monitoring the space between the containments. A
complete (360°) double-wall tank has this provision, and a
wrapped-tank has the same provision for that portion which is
wrapped- (normally the lower 90 percent or so). Some state
inspection authorities insist upon the 360° wrap, whereas others
prefer the 330° wrap. We have a responsibility to consider both
constructions. We agree that all such secondary containment
tanks represent new constructions, and our October 12, 1984
Bulletin describes the steps which we take to evaluate each
option.

Look For The @) Listing or Classification Mark On The Product

Phone: {312} 272-00°1 Tl 72:4330 *w  BLING Morthbraok, IL . Internnilanni Tnlo:n Mo 4_:}30{73_
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We disagree with your statement that UL: 58 is obsolete. A steel
tank built to UL 58 sgpecifications is a reliable vessel for the
underground storage of fuels from the standpoint of strength.

UL 58 was never 1ntended as a specification for corrosion
protection, since such protection was addressed by the nationally
recognized installation code (NFPA 30). Since NFPA 30 was
recently revised in that regard, UL has been asked to write a
corrosion protection, ‘Standard for UL 58 type tanks. Such a
Standard is in process, and as scoon as it is adopted, our Listing
Mark for steel tanks will state whether such tanks have a UL
recognized protection provided or additional protection is to be
provided, prior to installation. This will make it easier for
the inspection authority to determine if the conditions now
specified in NFPA 30 have been properly met.

In examining past correspondence, we feel that we have addressed
the matter of evaluating steel tanks versus nonmetallic tanks.
We will certainly try to comment on any additional views you may
have.

Very truly yours, Reviewed by:
JOHN J. HAWLEY E. W. KILLOREN
Assistant Managing Englneer Managing Engineer

Casualty and Chemical'
Hazards Department !

Casualty and Chemical
Hazards Department

JJH:rd
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Have More,

1958-62. Lutheran. Rec.: skilng, tishing, camping,
woodworking, ceramics. Res.: 22541 Facinas, Mission Viefo
92691; Office: Saddleback WValley Unifled Sch. Dist., 25631
Disano  Dr., Misslon VieJo; also Laguna Hills H.S., 25401
Pazac De Vaiencla, Laguna Hlils.

JUROE, DAVID JASON

Marriage, Famlly & Child Counselor,
b, Sept. 5 27, Des Moines, 1A; s. Herman David and
{(McClinfock) Jurce; father, Herman D. Juroe
enginesred filrst raliroad over Andes IMtns, In So. Amer.

Ph.D,, Newport Internatl. Unlv,, 18978-79; Th.M.,, Eastern
Baptist ‘Theoiogical Seminary, 1960; iB80, Eastern Baptist
Thoaéoglcnl eminary, 1852-55; 8A, Houghton Coll,

i
Feb. 15, 1975; chlldren: James,
1953; Janlcs, b. 1955: Julla, b. 1962;
Wendy, b.' 1964; Christy, b. 19567,
Carear: sr. pastor, Manayunik Baptist Ch., Philadeiphia, PA.
1055.57; sr. pastor, Northfleld ptlsttch., Livingston, N4}
1957.63; dir.,, Beth %Sar Shalom, Wash,'D.C,, 63-G7; prof,,
Id Testament Studies, Capltol Clty Seminary, Wash., ©.C.,
63-67; mng. editor, Christlan  Freedom Found.,, NY &
A., 1967-75: licenséd psycnotherapist, Yorba Park Med,
oup, 1975--; also conducts seminars and lectures on family
living before schools, churches and civic clubs Xmany firms
lubs, otc.); lectr., Newport Univ., Psychotherapy and
Counsalin ocedures. Reclplent: several speaking awards
bafore clvle or servica clubs; Minister of the Year Award;

1945-52; m. Bonhnle Buzzall,
b. 1952; Judith, b.
Jonathan, b. 1963;

sorzo

11

L.Ivingston, NJ, Livington, Ministérium, 1962, Ll B
Eotary GClub of Orangs, 1977--y Amar, Gulid of
Hypnotharapists, 1978--~; I‘If. Assn, of Marrlage & Family

‘I‘haraflsls, 198%; mam., Bd. of Behavioral Sci, Inst., 1978~
affiliate staft, Chapman Gen, Hosp. Staff, Orange, 1981;
pres., New Jarsey Baptist Ministers Counsil, 1963. Author of
numerocus articles Iin Applied Christlanity and Christian
Economlcs mags,, 1971-75; Money, How io Spend Less and

1961; co-author: Tha Werk Trap, 1979. Mil.:
T¢5, W5, Paratroopers, 11th Alrborne Div,, 1946-48,
Republilcan., Protastant, sr. minister. Rec.: sports,
hotograghy travaling. Res.: 563 Kensinglon Rd., Orango
82669: Fflce: Yorba Park Med. Group, 2501 E. Chapman

Ave,, Qrange 92669,
K !

. i
KABACK, AARGN DAVE (aka) DAVE AARON
Vidat Taps Rlcor{ﬂn& Company Prasident

b, QOct, 33 1942 M aments, MI; 5. |Bernard Robart and
Roseabell (Nodier) Kaback; div.; children: Beverly, b. 1966;
Hathy, b, 1968; Jason, b, 19761 Martin, o, 1978, Caroern:
axnc,, b Furntiure Stores, Compton, Baldwin Park,
Alnambra, " So. "Gate (CA}, 1968717 refail salos, Sears,
floebuck & Co,, Covina, 1971-72; Frank Shore Glass Co.,
gen. mar., So. £l Monte, CA, 1977-80; created Star Video
ecording Service, June 1979," Awards: Video edltars Hall of
Fame ward, 1980; Internation Kung-Fu Assns. Video

Camera Mans Natl, Award, 1980; Voted Video Camera Man
of the Year, Intarnation Gourmast Chafs!5, Dec. 1980; voted
All Aamer, Photogragher. Rowland Hts. Jr. San Gabrlal Vallay
Football Assn,, 1979. Mem.: foundar..!Valloy SKiplanders,
1975.81; Natl, Vidoo News Assn,, v.p. 19

Cllfpplna .
Co-inyentor, Audlo-whizz. Mil,: Pfc,, AUS, Cxpert Rifleman;

.S, Army Marksman .45 pistol. Rac.: chess, video, bowilng,
vollayball, mantal games, Oifice: Star Video Co,, P.O, Box
8571, Rowland Helghts 91748, ¢

KADZIELSKI, MARK ANTHONY
Lawyst

b. Juty 1, 1947, Cleveland, OH; s. Karl Aloyslus and Ann
Thergse (KruzL Kadzlelikl; uncle, John Cardinal Krol,
ArchbiShOB of Phlladelphla; AB, magna cum _laude, John
Carroil nlv., 1968; JO, Univ, of Penpn, 1976; Ph.D.,
candldate In Amer., Hist,, Unlv. of ‘Pann.; m, Marliyn
Ellzabeth Manls, Dec. 17, 1977; children: John Josoph, b,
1979, raer; assoc. dir,, Grad. Housing and Asst. dean of

the Faculty of Arts and 5cls., Unlv. ot
Lawtar, Falix & Halt, L.A., 1976-78; alty,, Buchalter, Namer,
Flelds, -Chrystla & Younger, 1978.—; atso’ praf, of law, Unlv,
of W.'I-A. Sch. of Law, 1980=+; academic caunselor, UWLA
Sch. of Law, 1978-.. Mem.: ABA; Amer, Soc. for Legal
History; Fed. Bar Assn.: Town Hall of Calif,, secty. of Sect,
on Legistation and Adminstrn, of Justica;iL A, Co. Bar Assn,,
mem. Editorlal Bd, of the | A. Lawyer; . State Bar,
v.-chmn. Committea on the History of Law In Callf. Author
of four major articies and numerous baok reviews in tha
ABAJ, MIL: Capt,, USAR, awartied, Ordel of the Soc. of the
Cincinnatl and Dlstlnguished Military Grad. Indepandent.
Roman Catholic, Res.: 14641 Ostege St., Sherman Qaks
91403; Offica: Welssburg & Aronson, 2049 Century Park
East, Los Angslas 20067, :

nn,, 1974-76; atty.,

KAEMPEN, CHARLES EDWARD v

Prasident, Tensorits International Inc. ,
h. Mar, 10, 1927, Quincy, IL; $. Charles Herman and Margo
Mary Gochlcoa) Kaempen; BS, Univ. II_b 1950; MSe,,
internatl, Acad. of Astronautics, Parls, 1960; DSc., Internatl,
Acad., of Astronautics, 1964; post grad., USC, 1957.59; m,
Ingar Mystrom, Aug. 5, 1951: children:  Charles Robert, b,
1952; Donald 'Michael, b, 1965; Annetts Earlina, b, 1957;
Laura Ingar, b. 1972, Career: pres,, Tensorite Internati. Inc,
Fountain™ Valley, 1980--; pres., Kaempon Industries, Inc,,
Santa Anpa, 1969-80; 5r. research eng}r_.. Baker Oil Taois, Ing,,
LA, 1965-69; pres,, Amar. Space Transport Co. Fullerton,
1964-68; lunar systems analyst, ] Lab,

Northrop pace
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Hawthorne, 1963-64; staff scl,, Hughes Aircratt Ground
Systems, Fullierton, 1961-83; space mission analyst, Rockwaell

internatl.,, Downey, 1957-G1; group leader grel!mlnary desig\n

Sikorsky Hallcopter, Stratford, CT, 1952-57; designer, SA é

Alreraftt Co., Linkoping, Swedon, 1950-52; cons. to Govs.

Offica, Wyo. ro.; Future Indsl. and [(ndsl. Developments

relevant to 5State of Wyo.,, 1963-65. Chmn., Internati,

Astronautical Con?lrgsas.o 1964, Warsaw. Mem.: Amer. Soc. of
[

Mech. Engrs., Amer. Geophysical Unlon, 1967;
Internatl, Astronautical Fe¢dn., 1960; fellow, Amar. Inst.
Aseronautics and Astronautics, 1958; Natl. Assn. Corroslon

Engrs., 1969; Soc, of Aesrospace Matarials and Processes,
1989; AF&AM, 1955. Holder of patents and technlcal papers
on reinforced plastics given In US and forelgn couNtries;
inventions relate to acdvanced high prassure composite
filament wound plps, tank and structures, Mil.: AUS 94th
Fleld Artillory Battallon, 1944-47. Republican. Protestant,
Rec.: writing, public speaking, mountain climbing, Res,: 3202
Larkstone Dr., Orange 92669; Office: Tansorite Internationaft
tnc.,, 3011 S, Shannon, Santa Ana 92704.

L)

KAGAN, SANDRA SUE

Director, Counsaling Assoclates of Enclno

b, Oct, 2.‘!, 1940, Glandale, CTA; s, Lawrence Elbart and
Theresa 5, (yHel'fand) Kagan; MA, Calll, State Unly,
MNorthridge, 1974; BA, UCLA, 1962; bPh.D. program, Unlv.
for Humanistic étudias, —-t children: Kathy /Ann, b. 1964;
96 Carear: dir., Counseling Assocs. of
Encino, i dir., San Fernandao Valley Psychotherapy
information and Referral Service, 1978--; acting dir,, Amaer,
Inst, of Famlly Rels., Woodland Hills Branch, 1978; dir.,
COntinuing Edn., Evaiuation & Training Inst., L.A., 1979-80+
also Jectr,, family counseling, educational psychology dept.,
Cal. State Wnlv,, Northrld?a; oral examination commnr,,
Calif, Bd. of Behavioral Sci, Examlners, 1981. BA degres
awarded with highest honors from UCLA, 1962; Master's
Thesls: Female Sexuality, accepted with honors, Calif, State
Univ., Northridge, 1973, Mam.: Calf, Assn. of Marriagp and
Famlly Counselors; Amer, Assn. of Marrlage and Famlly
Therapists; So. Calif. Psychotherapy Affillation; Slerra Clubg
Natl. Health Fedn. Democrat. Jewlsh. Rec.: hikin cam}:ing.
Res.: 4821 Beeman Ave., No. Hollywood 91687: Gffice:
counseling Assocs. of Enclno, 16200 wventura Bled., Suite
323, Encino 91436,

KAGIN, SOLOMON STERPHEN

Presfdent.

Real Gas and Elactric Company,
b, Mavy 16, 1946, Des Moines,
Henrietta (é{:itz) Kaglin; attended
Brooks Inst., 1966-68; inst, of Tech.,, 1964-66; m.
lorralne Guoosoman, 1976; chlldran: Jeremiah, b, 1976.
Career: pres,, founding sharehalder, Real Gas & Einctric Co.,
tnc., Guarnaville, CA, 1979--, Santa Rosa 1975-. alsa
founding dir,, 1st vy.p.,, AWEA, 1973. Mem.: Amear, Wind
Enargy Assn,; Electric & Gas Industrias Assac.y Callf, Solar
Energy industries Assn,; Solar Energias [ndustries Assp.;
Botter Business Bureau; Amer, Natl, CofC; Sonoma €o, CofCy
Assn, af Energy Enqrs.; No. Coast Solar Bldrs. Assn, Author,
gubl. A Buyer's Gulde To Wind Pawer, 1978; patent holder,
ins-Sync |nvertar, 1980, Jawlish, Rec.: photography. Of‘gcu:

gggl‘nﬁas & Electric Company, 278 Barham Ave.,, Santa Rosa

Ine.
YA; 5. Arthur Mafar and
Inst., 1968-69;

KAHAN, JOSEPH
Structural Enginear

b. Aug. 7, 1931, Bucharest, Remanla, nat, 1968; 5. Chalm and
Sabina {Roller} K.; B.5., Civll Engring, Mydraulic constrn,, Poly-
technle Inst. of Bucharest, 1950; M.S,, City Colf. of N.Y,, 1968;
Tm'd' Prestressed Concrete iInst,, 1971; Univ. callf, Ext., S.F.,
G7h; marrkwd; ane chlld. Career: Structural Daslgner to Sr.
Struclural  Clesiyner, Central Design inst, for Cham. Ingus,,
Uucharest, 195561 Struciural Project Engr. In U.S., 1963-+
Haskam & Chaester, Consulting Engrs,, Hicksville, L.i., N.Y,,
1963-70; |. C, Cantor, N.Y.C,, 1970-74; Sinomaster & Breyer
{indsl, & chem. process engrs.), N.¥Y.C,, 1974-75; Fluor Utah
inc., (Indsl. & mining contr,, cohs. engrs,), San Mateo, Ca. 1975
76; C. F. Braun & Co. Engrs. (Petrochem. cons. sngrs. & contr.),
Alhambra 1976-77; Burns & Roo, Paciflc Inc. {indsl. & power
plant engrs,, contr.}, Los Angales, 1977-78; Holmes & Narver,
inc., Englneers, Constructors, Orange, 1978--. Designar, gan,
contractar, contemporary res., L.l Y., 1973-?4. M%m.
Alumnl Assn., Clty Coll. of New York, Am, Soc. of Civlt Engrs,
Ras. 337 5. Sliverbrook Dr,, Anahelm 92807. Offlce: Hotmes &
Naryer Inc., Engineers, Constructors, 999 Town & Country Rd.,
Qrange 9266G8.

KAHN, EDWIN WALTER
b gogztnéetiggzgnn}?ﬁng Pruldgnt
. Ju ' shurgh A 5. Theodors L
Henrletta Meyars Kahn; B ,'UC Berkelay, ‘:{948}23 A’;'lfae'r‘:
Rudolph, Dec, 23, '1951; chitdren: Gregory, b, 1952; Julie,
h. 19 Sé David, b. 1956, Career: clil engr., Gen. Engring.
Service Co., L.A., 1948-50; chief structural desi ner, 1950-54;
Rﬂartnur. Pollack-Kahn Assocs,, L.A., 1954-56; riner,
ogll-Kahn Canstrn. Co., L.A., 1956-60; pres., Kahn Constrn,
Co., , 1960-—; also cons. civil enar., 1 -, MOm,:
Amer, Soc. of Civll ENgrs,; Amer. Concrets Inst.; Town Hall
of Calif; L.A. World Affalrs Councils Inter-Amer, Soc.;
MNatural Hist. Mussum Alllance; Smithsonlan Assocs,;  Alr
Foree Assn.; Aircraft Owners & Pilots Assn,; Coustéau 50c¢,;
Varsity CIubi UCLA; Mason; Scottish Rite; Shriner. Mil.: Lt.,
SAAF, ntiot Insty,, 1942-45. HAsc,: fiying, traveiing
t':qaer;plé\ ég?esé:fnlgnzl% hMlné:lanato Wgy, Agt. 3, Marina de
i ca: Kahn Constrn., Co., 1535 6th St,, Sul

104, Santa Monica 90401, Sk, Suits

KAHN, KENNETH
Lawyer
June 17, 1941,

b, LLos Angeles,
(Brody} Kahn;

CA; 5. Barry and Fave
962; JD, UC Berkeley Boalt

BA, UCLA,

-

e —— S
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Including Alaska, Arizona, California, Colorado,
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HARLES CHESTER, JR., rlychnlu;iul: b. Milw,, Aug. 3,
“hasles Cheater and Gwen Ellen (Drew) J.; B.S, in Edn., U,
58, MS, In Bdal, Paychology. 1962, Eh.D, in' Py chology
a, 96T, m. Carolyn Louw  Adkine, Feb. 4, 1980
~Charles Chester 111, Krintin Exaabeih, Erik Draw, Edal,
and devel. NIMH, Bethesdn, Md., 1958-59, Inat, Social
« U Mich,, 1960.67, M.W. Regiona] Edal, Lah,, Portland,
167-73, prychotherapist, 1975~ cons. in field: chwa. bd.,
+. officer Calif. Cold Storage and Dinibg. Co. Mexm. Internat.
plied Social Scis., Am, Ednl, Research Asn., Am. Soc. Tng,
A, So¢. Applied Anwopnlnag. Soe., Paychol. Study Socinl
m. Ps chuf Aun,, Am. Orthopsychiat, Asan., Phi Delts
uthor thalructional systems. Hame: 7830 Fulion Park Bivd
OR 97213 Office: 3434 W Kelly Ave Portland OR 97201

ERR, ANTON, mgmt, cons.: b, New Haven, Jan. 8, 1933; &
and Murig M. Yingherrs BSa U, Coun., 1954 MF A,
L, 1958 EdM., Columbis U, 197); m. Mury Jans

i ehildren—Karen, Liss, Anne, Anton, Asst, elty mgr. City
‘oreat (1), 1998-61; contralier Anchorege Ind. Sch, Dist.,
City of Hotage, 1963-6%; sast, yupt. bus. Pear] River
‘b, Dt 1965.74; alir, An, Cliy of Newark, 1971.73; dep,
L it onankm {N.Y.), 1973-75; bus. mgr. 815 Fragcisco
ch. Dint, 1975-20; mpent. cons,, 1983—. Served wlih Adj.
. 4, A:mp 194455, Mem, Am, Mgmi Aun, Unigatan,
e S

to Effective Decision Making. + Home

l%ﬁﬂhllpﬂ St San Francisco CA 941‘0?

 ROBERT BTRVEN, theatre crilic, sdvi. salea rep.;:b. New
n, Nav. 3, 1947, s, Michaet doseph and Anna Maric
4 stisdent Inst. Computer Mgmu,, Pilts., 1965, Electtunic
* Progamming Inst, West Covina, Calif, 1968.69. Jr,
progranaer Pascos Stes! Corp., Pomona, Calif, 1963-72;
Jgn“" n, dept. O C;rpc ‘T e lml. Co.,i!...m An;eiu,

N Processing mgr, 1 Town, Ine., Los Angeles,
v, naley sep.’ Dain-Boy mag, 1950-—. State co-chmm,
nan Righis Advs., 1978; 3d v.p. Stoncwali Democratic Club,
tles, 1978-80. Theatre critic Shuwease Mag., 1973.76,
o, Newspaper, 1976-77, Encore newspaper, 1977, Civic Stas
1, 197718, Data-Boy mag., 1978—, Home: 1348 N Curson
Los Angelaa CA 6

DNALDY ANDREW, med. facilitiny adminws; b, Chyn,
94; s w Anthony and Arielle Doona (LaVoy) J.;
i. Stae U, 1956-58; m. Ruth Catherine Brunette, June 7,
:lr:n—vAnJrew John, Pamela Ruth. Painting and decoratin

+ Cheo., 1936.59; painer, glazier Sianford U, 195967,
we coondinator, impettor, 198711, maintenance supr.,,
work Glemsurement snalyst, 1975.96, wat ops. mgr,,
facillties projocis mgr., 1977-79, aao, dir. fecifilies Med.
39— Served with USAF, 1952-56, Mem. Am. Mgmt.
o, Phys, 1 Adminatrs., Pacific Cuatt Atsn. Phys, Piamt
- Demoerat. Roman Catholic, Club: Efks. Office: Stanford
mies Room E002 Stanford CA 94303

HRISTIAN LEROY, fn. and enaria;. conk.i b, Kenpaha,
4, 192%; 1. Haald Christien and Gererude Emma (Scihulz)
En rinﬁ' Johns Hopkins UL, 1950; M.S. in Fip. and Ecans,
553, P D), 1935 m, Mary Lorraine Nathe, Ocr 22,904,
Fas, Arn Hags, Johason Mg, Co., Balt, 1946-50;
ashicr fgn. depr. Hagk Aun, [nieinar, NY.C, 193D-55;
1 and B sigr, ARCO. Lo Anf:lu, alsa dir. adminstra,
Ca Calil, 1935-60; prapy, Fip,
, Calif., 1960— Mem. adv, and youth
Sngeles County Dist, Ay, $965—; pres. West Covina
1963.67, 81.K2, Republican Assembly San Oabgiel-Pomona
11-73; advisar Nat, Comma.-Youth in Action, 1976—, Nt
mmn, (91— Recipient numerous swards for  civie
fem, Am. Inst, Econ, Research, Nat, Assn. Accountanty,
try Engrs., West Covina C, of C. (dir,, Ambassadar of Yr.
nen Cathalic. Home: 3133 Sunset Hilt Dr West Covins CA,
ce: 632 Sunset Suites 208-215 West Covinn CA 91720

» LARRY, eng.e; b. Barger, Tex., May L1, 1955; s, Dane

Audeey Muzine £ B.S., Tex. AZM 1., 1978; m. Rebecea
min, Dec, 30, 1977, Product planning and devel, eogr,
tescarch, Callege Stalion, Tex., 1976-77; pariner
wen | 1 College Siation, 1977.78; acctg. coordinator
h div. Honeywell, Salt Lake City, \978-80, product
1980, fleld e engr., 1980—. Republican. Methodiar
. Home: 826 E Scirlein Sandy U'IPMU?O Office: 400
Dy Salt Lake Cliy UT 84115 .

VANUEL 3, unlv, ofcl; b. Havana, Cuba, Dec, 26, 1948;
.8, 196, naturalized, 1967; 5. Mangel i.. and Elens O
-+ Emporia Sute U, 1970, M.S,, 1972; Ph D, So. 1. U,
obin Read, Oct, 2, {976. Prugr-m officer Lilly Endowment
: 1974-16; prin. lavestigator So, Wh 1), Reseapch Pw‘iccl oA
s, ndele, 1976-77; assv. dir. Muhiiculwral Edn,
il Edo, U N.Mea., 1977.78, prof, dir. Latin Am.
B edn. 1970—: excc. dir. Border Jr. Coll. Consottiom,
i ., 1977—, Bd. dirs. All Faiths Receiving Home,

ra Thester, 1979 Served to Ist. . LS.
m., Edn. Research Asan., Pi Gamma Mu.
0 Ariesanos Ct NW AlbuquerquesNM 87107 Qftice: Latia
ms in Edn U N Mex Athuquerque NM 87131

ELAINE, counselarfcona.; b. Phila., Feb, 22, 1919; d. Sol
Zitman; siudent Pa. Siate U., 1956.58; B.A., Temple U,
o Calil. Ste U, 1977; children~-Douglas, Stephen,
fehr. English, Sayre Jr. High Sch, Phla. Pebtic Soba..
hr. English and history Beth Riiloh Pyt. Day Sch., Bali,.
fml. cany, trainer Sandra Winston Assos., Falos Verdes,
—i counsclor Cageer Pignning Ceptet and Mid.Life
1g Heach City Call,, t977-78, instr. in asscouon tng, cofl,
dir. progeam devel, Univauce Caveer Centens, Inc., Los
178-80; pvi, practice counscling snd cansulting, 1980—;
tenter, varigus classes, UCLA Extension, cnordinator
vel. Career Flanning Program, |980—. Pres, Palos Verdes
/, 1974-74, chairperson, lectr. Speaker’s Bur., 1977y
chE\. Nt Women's Polit. Caueus, 1973, 78; b, dir,
It Edn. Programs, Palos Verdes, Culif, 19T4—, ecrl.
coll. life counselor, Clif; cert. tchr., Pa. Mem. Calif,
#d Guidunce Asen., Calif. Career Guidunee Assn., Nat.
ile Exccr, Am. Soc. Tng. and Devel, Fhi Kappa Phi.
1 Via Darri Palos Verdes Estates CA 60273 Office: 24222
Blvd Suitz B Torrance CA 90503

+ EVAN MORGAN, physician; b. Soda Springs, ldahe,
306; 3, Ellis and Ida (Sarver) K.; B.S. with distinciion,
127, M.D,, Harvard, 1930; m. Lois Louise Lyneh, Oct, 2,
cr ol N A £, igrn Lot Anaclen s Hodp
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Co., Soda Springs. Mem. Idaho Bd. Med. Examiners, 1937-39. Mens.
[daha Seuate, Bear River Interstatc Compact Commn., 1963.67,
ldaho Water Resoutce Bd., 1967-89. Scrved \o comdr. USNR,
1942-43, Mem. Phi Beta Kappa. Club: Arid (Boise, |duho}. Conibr.
articles to profl. joun. Research in carcinomsa of the prostate.
Co-developer Caulk-Kackley trangurethral resectoscope, 1934; active
nit, aponsor for creation of U.S. Grayalake (Ideho} Net. Witdlife
Refuge. Home: 2323 Ellis Ave Boise 1D 83702

KADARKAY, ARPAD ANDNEW, educatar; b. Kesztolc, Hungary,
Dic. 20, 1934; 3. Atped and Pavla {Hertlik) K.; came 10 U,S., 1963,
nuturafized, 196%; B.A, U. B.C, {Canl), 1963; M.A., UICLA, 1965;
Phi.D., U. Calif. at Santy Barbara, 1971; 1. Leone Marshall, Juno 24,
1961; cluldren—Andrea, Marcells, Arpad Andrew, Teaching aasl, L.
Celif. nt Santa Barbara, 1965-67, Leclr., 1970-71, naat. prof, potit. sci.,
1978-78; mss0. prof. U, Pugst Sound, Tecome, Wash,, 1979 mal.
Eruf. Occidental Coll,, Los Angelen, 1971-73%; mem. adv, bd, Am.

ibllog, Center, 1978—. Served with Hungsrian Air Force, 1954-56.
Internat. Rescarch and Exchunge fellow, 1969-70, 80—, Mam. Am.
Palit. Scl. Assn, Am. Legs] and Pulit. Fhilm,ghy Asan, Contbr,
aticles ta proft, jouss. Home: 67132 Topaz CF 5W Tucoma WA 98453
Ofice: U Puget Sound Tacoma WA 35416

DEY, FREDERIC LIONEL, JR., geologlat: b. Toronto, O,
Cap., June 21, 1913; 5, Frederic Lionel and Catherine (Davies) K3
came to L., 1923, naturalized, 1944; B.S., Rutgers UL, 1941; M.A.,
Harvard, 1947; m. Brends Boocogk, 6_:!. 1, 1950; children—Brends
Catherine, Frederic Lionett |1, ‘Teaching fellow Hurvard, 1946-47;
field gewl, sxad. Sinclair Off Co., Casper, Wya., 1945; tsugrapher 115,
Steel Corp, Resemsch  Ceptrr, Pitws., 1947-8); mineralogint
Jotine-Manville Corp. Research Center, Manville, NL1., 1951-66, chicl
fillers rescarch accl, 1966-71, rescarch asio, geology, 1971.72,
exglaration myr. internat, div., Denver, 1972.73, exploration mpr,
mining group, 1973—. Pres,, Chester Twp, (N.1) Tanpayers Asn,,
1937.6); mem. Chester Twp. Bd. Edn., 156168, pres., 1965.67,
Served with AUS, 194).45. Decorated Croix de Guerre, Fellow
AAAS; mem, Am, Inst, Profl. Geologista (pres. N.Y. sect. 1967-68),
Aui. Inst, MiﬂinEvF-'_lln- {chmn, program com. indsl. minerals div,
1969, chmn. tia) Williams Hardin e sward com. 1975.—), Soc. Miaing
Engrs. (dir. 1977—, chmn. indsr. materials div. 197778, program
chmn, 1950-81), Mincrul Soc. A, N.Y, Acad. Sci,, Nat. Del. Exec,
Res, Alphs Sigmu Phi. Republicsn. Episcopalian (venr Ten).
Pateniee perlue processing, Conibr. articles mamu. Jouss, Horae:
7633 5 Rosesmwry  Cicle  Englewood CO 80112 Office:
Johus-Manville Corp Ken.Caryl Ranch Denver CO 80217

KADIN, MARSHALL EDWARD, hematopathologist; b Milw., July
19, 193%9; ¢. George smd Medred [GUMbclfJ i.; DAL, Northwesiom
L., 1961, M.D., 1965; m. Martha LuClure tutchinson, June 15, 1980,
Intern, Milw. County Gen, Hosp., 1946, resident in tholegy Batnen
Hosp., Washinglon U,, 5. Lows, 1967-68; NIH fellow in surg.
pllhnlogy Stanford (Calif) U, 1969-70; fetlaw i clin. bematotogy L.
€alif., San Francisco, 1972.73, asat. prof, medicine, chn, pathislogy
und jresearch #3%0. Cancer Research Inst, 1974-77; asso. prof.
pathology and lab. medicine U, Wash., Seatile, 1977, adj, asso. pral.
medicine, 1981~ #310, Fred Hulchinsan Cancer Center, Seattle,
1988—. Served somup. M.C,, US. Army, 1970-72, Decorated Bronze
Star; diplomnie Am, Bd, Pathotogy. Mem. Sox. fur Hematopathology,
A iAnn, far Cancer Rewcarch, ‘Am. Soc. Hemstalogy, Am. Soc,
Sywluiy, lnternal. Acad, Pathalogy, Acad. CIia, Lab, Physicians and
Scienting, Phi Beta K.lfapu. Riru licun. Iewwh. Contbr, anicles to
Praf, gours.; editor. (with Sam Newcom) Disngnoaia sgd Management
uf qunluhglv Mahginacles, 1981, Home: 3711 61a1 51 NE Seatita
WA QH“; ffice! Dept Lab Madicine 5B 10 Ualy of Wash Sealils

KADLECEK, JAMES, siate senstor; b. Stetling, Coln., Aug. 1,
1937¢ student Colo. Siate Coff,, 1955-58; m. Linds Kad ecek;
childien—Inmes, Kathryn, Engaged in real esfate, conyirn. bus.; iem.
Cola. Senmte from dist, 28, 1974==; mem. Colu, Gov.’s Cam. op
Higher Edn. Mem. Rocky Mountsin Corp. for Public Broadcasting;
bd, diss. Greeley Conceris Assn, Mem. Calo, Homebuilders, Colo.
Realtors, Greeley C. of C. (past dir.}. Democeat. Club: Kiwanis, Office:
PO Box 926 Greeley CO 30631*

KADD, CLARENCE 1SA0, motecular biofogist; b. Senta Rusa,
Calif.! June 10, 1936; 5. Jaines Y. and Chiyoko Kudo; B.5c., U. Calif.,
Herkeley, 1059, Ph.D, 1964; m, Sastra M. Kawahura, Junc 30, 1963;
childegn—~—Deborah M., Disne M. Rescarch asst. Vigus Lab., U, Calif,,
Berkeley, 1960-64, NIH powidoctoral fellow, 1964.67, asst, fesenrch
biuchgmust, 1967-68; ssst, prof, dept. plant psthology L. Calif, Davas,
196872, assu. prof., 1972-76, prol., 1976—. Recipient Bronze mednt
for virua research WHO, 1968; NATO sr. fellow, 1974-75; NIH

ranter, 1968-E1; Am. Cancer Soc, grantec, 1969-T3, Mem. AAAS,

LY. Acad. Sci., Am. Phytopath. Soc., Genetic Soc. Am., Am. Soc,
for Microbiolugy, Am. Sec, Biol. Chemists, Sigma Xi, Clubs: Fedn,
Fly Fiahen, F% Fisliets Davia {dir,, pres.). Author: Principles and
Techniques ia Plent Vitalogy, 1972; coatbs. smicles 1o prof. jours,
Homed 1106 Villsuova Dy Davie CA 95616 Office: Dept Plant
Pathology U Calif Daviy CA 95616

i

KADZIELSKY, MARK ANTHONY, lawyer; b. Cleve, July 1, 1947;
5. Kas) Aloysius and Aan Therese (Krol) K3 A-B. magna curg laude,
John Casrall U, Cleve, 1968; 1.D),, U. Pa., 1976; m. Marilys Elizabeth
Manis,' 1977; | s0n, Johy Joscph. Admitted 1o Calif, bar, 1976, since
practiced in Los An&clea; atty. firm Weissburg & Aronson, 198)—;
foad, counsclar U. Wewt Loy Angeles Law Sch., 1978—, prof. aw,

0= sec sech. legistation lm? adminstrn. of jushee Town Hall
Calil,, 1977-81, vcp 190 1—, Served ny utficer USAR,. Mem. Am. Bar
Assn., $tate Bar Calif, {chmn, hi;lorg of law cam. 1981=}, Am. Soc.
Legal History, Los Aogoles Cuunty Bar Asst, Fed. Bar Assn,, Alphs
Sipima Nu, Pni Alpha Theta, Author Articles in field, Articles edilor
Lus Anjcles Lawyer, 1981-—, Address: 2049 Century Prrk Easf Susle
3200 Los Angeles CA 90067

KAELKE, MARYLOU LOUISE, erisis intorvention ﬂ\eehliﬂ;_ b.
Youngslown, Ohea, Jun, 3, 1945, d, Ralph Myers and Mary Lucille
(DeCarto) Bloomingdale; A.B, in Paychukigy, Ariz. Sisie U, 1568,
M.Coupseling, 1975, Detention supr. Maricopa County Juvenile
Probatisn lgepl.- Phoeais, 1967-68, counsclor Cuncentrsled
Emptayment Prosram, 1968-70, counselor Upward Bound, 1972;
counselor, tchr, Bur. Indian Afuirs, Sacston, Ariz., 1972-7_}, Police
Dept,, Scottsdale, Ariz, 1977—; also lecir. Task furce, siecring con,
severely mentally distorbed; grief kshop Interfaith C ling
Service; bd. student-fncuity relations; bl dies. Tempe (An) Boys and
Girls Club; lisison bd, dirs. Camelback Mental Health Center,
Scotlsd{l: Mam. Am. Personnel and Guidapee Assn,, Am, Paychol,

Assn., yat. Employment Counselurs Assn., A, Hus, Women's Assn,,
Animal Wellure League, Fraterpal Order Pulive Aux., Svc. Preventivn
Craelty 1o Animals, Psi Chy, Plu Lambds Thetr, Clubs: Daughters of
Duana, Tau Kepps Epsilon Aua, (v.p.), Office: 3739 Civic Center Plaza
Scotladale AZ 85151
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Argonne (IIL) Nat. Lab., 1955.72, Weslinghouse Eleciric Col:’p..
Mudison, Pa., 1972-74, C.F. Braun & Co., Murzay Bill, NuJ, 197477,
TW, Inc, Redondo Bemch, Calif, 1977-80, Basic Tech,, Ing,
Manhatian Beach. Calif,, F980—; lectr, heat ransfer I So, Calif,
Served wuh USNR, 1943-44, Mem. Ant. Soc. Chem, Engring., Am.

Nuclear Soc., Sigma Xi, Phi Lambda Uptilon. Jewich. Edit
Advanced in Enhanced Heat Trapafer, 1979; alio prafl, roC.; ¢on

articles ta prof. Jaurs. Home: 20939 Anza Ave Apt 370 Yorrance
ce: §05 Manhstten Beach Bivd Manhattan Beach

50303 O
90266

KAEMPEN, CHARLES EDWARD, mir. fibergins pipe and tanks; b,
Quiney, Ik, Mar, 10, 1927; 5, Charlea H. and Margo (Gochicos) K.;
Mudent Stanford, 1945-46, Mexico City Colf,, 1946-47; B.8, L. 11,
1850; poigrad. U, So. Calif,, (957-59; D.Sc., Internat. I, Aatfon,
Paris, 1921; m. loger Muorgacete Nywteom, Aug, 5, 1950
children-—Chstles Robert, Dunald Micheel, Anncite E‘lrline, Laurs
lnger. Sr. designer Saub Alrerafi Co, Linkoping, Sweden, 1930-52;
deugn analynt Sikorsky Hellcapter, United Adrcraft, Strasford, Cang.,
193236, space mission aoalyst N.Am. Rockwell, Downe: , Calil.,
1937.60; usaff scianthi Hughes Alrcralt, Fullertan, Culif,, 196]-63;
lunar aysiema apslyst Nosthrop Space Lab., Hawthorne, Clif,,
1863-64; pres, Am. Space Trandpofl Co.. Tustin, Calif., 1944-66;
transpart systems snalyst Dashaveyor Ca., Vealce, Crlil, 1964-67;
pres. Knempen & Assos. Fullerton, 1967-68; ue, resenrch engr. Baker
div. Baker Qil Toals, Inc., Loy Angeles, 196869, pres. Kuempen
Industries, Inc., Santa Ans, Calif,, 1969-80, Tensurite Internal. Inc.,
Pountain Vailey, Calif,, 1980—, Served with AUS, 1944-47. Fellow
Ao, Init. Actor. and Astsorautics; mem. Am. Asfronautical Soe. (sr.),
Am. Geophys. Lnion, Internal, Adronsutical Fedn. (mem. spl.
seasions 1960—, chmn, 1964.63), ASME, Soc. Plastics Industrics,
Republican. Lutheran. Mason, Patentee (n field. Home: 3107
Larksione Dr Qrange CA 92669 Office: 3011 Shanooa Way Santa
Ans CA 92704

KAPESJIAN, ANN EAREN, accountant: b, Chgo., Jap. 6, 1953; .
Llayd and Eimas K.; B.5. in Acety., Calif, State U, Nonihridge, 1676,
St.acet, Pu. 1ife Co., Santa Moaics, Colit, 1972-76; saalyst Pa. Qen,
Agys. of Calif, Loa Angeles, 1976-77; ar. accountsnt Hutchinson snd
Bloodgood,  Glendale, Calif,  1977—.,  Vice  prea./ireas.
Hollywood-Wilshire (Calif.) Fuir Houaing Council, 1978-—, C.P.A,
Calil. Mem, NOW. Am. Wamen's Sac. CR.AMN, Nai. A,
Accountants, Am. Inst. C.P.A'y, Cail. Sop, C.P.A%, Am. Soc,

omen Accountants, Home; 15551 Enrtham St Pacific Palisades CA
90272 Office: 420 N Brand Blyd Glendale CA 9110)

EAGAN, HAROLD, aniiopologiay; B NY.C., Mar. |14, 1926; s
fsraci Leanard and Bertha (Fricrman) K.: BA. in Anthropalegy cum
Inude, Swn Francrsco State U., 1969; Ph.D. inAalhrogm[u y. L. Calir.,
Riverside, 1973; m. Dispne Smith, Au!. 3, 1968, Leew. dept.
anthropology U, Cakf., Riverside, 1970-71; peaf, wathroppology and
haviorat sci. gepd. progras Cabl. State U, Domingues Mills,
1972.76; pvt. pracuice family thecapy, Sebastopol, Calif., (976—; dir,
Sebastopol  Counseling Cenier; cont. NSE: (LS, rep. Istituro
Colombiano de Antrapalogis, Served with AC, LS. Army, 194446,
Woodsaw Wilson feflow, 1971.72; lic. marital and family therspist,
Calil. Fellow Am, Authropol. Aun.; mem., Am. Paychol. Asn, %lgn.

Am. Asin. Matriage and Family Therapiaty, Soc. Clin, and Eap

Hypnosis, Soc, Med. Aathrapofugy, Calil. State Paychol. Assn,, Cal

Az, Ma snd  Family eaping, Swn Frmchico Acad

agc .
Rypnotis, Authar: Tho Victin of Dojsca, 1973, Honte: PO Box 94|

Sebastopol CA 95472 Office: 184 S Main St Sebasiopsl CA 95472

KAGAWA, CLIFTON YUELD, lic relntians exec,: b Mudison,
Wis, Apr. 12, 1950; 8. Charles v.i.'ﬁgugs and Mari (Toki) K.; B.B.A.,
U, Hawail, 1972 mudemt Tex, Chistinn \L, 196870, Media dir,
Fawcett McDermatt Cavana h, Honolulu, 1973.76; L exce.
MiliciValent]  Advi., onolut 1976.78; \Z
Communications-Pacifie, Inc, Houoiulu. 1978, Truatee, Hywail
Bownd, ¥979.3); aclive Alohe Uaited Way, 1979—; bd. dirs,
Honotuly Symphu%’apitd. 1920.81. Mem. Ain. Mkig, Asin, (pres.
1978-79, Award of Merit 197879, bd. dirs, 1973-79, council of govs.
1979—), Sales and Mklﬁ. Exces, Honolulu Adwt. Fedn., Public
Relatinas Suc. Am., Club: Honoluty Press, Office; 820 Mililani St Suite
400 Hanoluly HI 95813

KAGY, VIRGIL CLARENCE, automation industry exee.; b, Yuma,
Ariz, Oct. 12, 1930; . Orville Lockslcy and Revs Masie (Neese) K.;
grad. pub. high schy m. Cho Cha Chong, Mar, 21, 1974
children—Susun  Ksthleen, Brian Scolt, Ehsine Muarie, Tac Un,
Commd. ensign VSN, 1960; advanced thraugh grades to k. comdr,
1976; wespans mlicer U.S 8. Perty, 1960-63; :Fr.wpmem maintepance
mg, br. afficer Fleet Sonar Sch., Key West, Fla, 6; wufom
aficer LLS.S. Glover, 1963.67; exec. officer and navigator U.5.5. fohn
Wilhs, 1967-69; inem. weapois stalf Sub-bd, of Inspeciion and Survey,
Pacific, 1969-72; comdg. officer Mil. Senhift Commund Office, Pusan,
Kores, 1972.74, naval contsal of shipping officer, 1972-T4; ordnance
officer and cxec, officer U.S, Naval Mag., Guam, 1974-‘5‘6; guided
missile officer Naval Weapony Sta., Concord, Calif, 1976-18; nuclear
wenpans aminienanee officer, sl comdr. Naval Logistics Command,
LS. Pacific Fleet, Pentl Harbor, Hawadl, 197880, ret., 1950; s, siafl
wech!ial Autgmmtlon Induaicies lae. Vitra Laty. div,, Sliverdsle,

why 1940, Recipient certificals of Achievement MiL Scalift
Command, Mem. Am, Del, Preparedness Asan,, Propeliar Club, Ret.
Officers Aasn Home: 45.54 1 Nakumanu Pt Kaneohe H1 96744 Office:
Vitro Labs Div Hawaii Facility Naval Magazine Lusisaici Hi 96792

KARN, BLOSSOM, motius pictuce exgc.; b N.Y.C., Aug, I, 1975;
d, Jules Franklin and Anita Beairice (Arkin) K.i B.A, (g English,
Hofstra Coll, Hemestead, N.Y., 1958; postgrad, Columbie O, Seby.
loymalism, NY.C. Eaec, JMory dept. Universal Pictures Cotp.,
N.Y.C., 1963.64; hend motion picture, TV and play depts. Curtis
Brown Lit. Agy., N.Y.C., 1964-53; pres. Kahn-Penncy Lit, Agy., Lig
Angeled, 196%-77; Jdir. crentive wffmrs First Artists Prodlns., Los
Angeles, 1977-78; eaces in charge crostive prajeett Aven-BEmbavsy
Pietures, tos Angeles, 1978—; Jeetr. Sherwond Osks Coll,
Marynaunt Coll., Lus Angeles, Mem. Women in Film, Women in

cxic.

Cammunication, Officer 956 Seward St Los Angeles CA 90038
KAHN, H. DONALD, 4218 firoctasor; b. S1. Lowis, Sepl. 14, 193 s‘@

Alvin and Eva {Hiletsky) K.; stydeat Golden West Call, Santa An
Coli, U. Catit, Irvine. L. So. Calif. Data processing ingtr, Automation
Tng: Ca., St. Lows, 1960; data processing operatar llpmhce dcal. Cily
of 5t Louis, 1960-61, Cily of Beverly Hills, Calil., 1962-64; dxta
processing supr Cigy of Fullerion, Calif,, 1964.78; by, myr. Kalbro
Computer Service, Los Angeles, 1979; employed cons, 1980—,
Mem. advisory com. Fullerlon Coll., 1964-74. Recipient individusl
performance awsrd Data Procesting Mgmb. Asan., certificate
schievement guvil, service supervision Golden West Call, Mem. Data
Processing Mgmi, Assn. (past pres, Orange Coast chpt.), Home and

Office: 16612 Tiber Ln Huntington Beach CA 92647
EAHN, THWIN WILLIAM. jqild enwe b NV & Fup | ottt
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‘Chgo., 1923-25, B

1934). Episcopabisn. Mason (Sfirinesh, Rotanan. Awthor Fiseal
Admmistration in City of University City, Massoury 1949 Home 36
Green Yaolley Estates Suisis City  CA 04358 Ofticr. Count Homse
Anncx Fairfiek) CA 44533

JULIN, ROBERT RETNHOLD, paper cu_exce.: b, Rocktord, N,
July 13, 8934, 5, Ralph Robert and, [farel Elzabeth (Fraz) 1, RS,
Nerthwesteen U, 1956 e JacAnne Carol Hadsel, Sepe, 1, #9560,
children—Sherry  Allisen, Kent Reinhold  Mediahnerchandising
Complon Adve, Co., Chgo., 1936-61; v.p., dir. Reberts- Julin Corp.,
Evenston, H., 1961-62; with Crown Zetlerbach Corp., San Francisco,
1962—, supr. marketing rescarch, 1964, Chmn. ‘Tamapsis
Community Services dist, Parks and Recreation Commn,. 1972-73.
Bd. dirs. Den., League, San Franeisco, 196869, 1973, pres., 1570,
Mem. Am. Marketing Aswn. (chor, dir, 19703, Sigma Che, Home; PO
g—?h%% Mill Valloy CA 94941 Office, One Bush St Son Franciseo CA

JUNG, GLENN HAROLD, educatur: b. Lyons, Kan., G, 11, 1924;
s. Walter Benjomin and FElsie Esther (Coppock) J.: stident Colo. State
Coll. Edn., 1941-4}; 5.13., Mass. [ngt. Tech., 1949, 5.M,, 1452: Ph.D..
Tex, A. and M. U, 1955; m. Jean McLean Clements, Aug, 28, 1948;
shildren—Lynn (Mrs. Chastes Harry Parsons), Lowrence, Margarel
Eestie, Richard, Dake. Fulbright fclﬂmw U. Osto, Norway, 1954-55;
asst, prof. Tex. A. and M, U., Caltege Statinn, 1955-57; asse. prof
Naval Postprad. Sch., Monterey, Cal., 195865, prof oteanography,
1965-=; rescarcher U, Copenhogen, Benmark, 1971-72; with Gulf
Coms., 1957-58. Served with USAAF, 1943-47, Mem, Am. Meleoral,
Soc. (pres. College Stiion chpt, 1958, Sigma Xi (v.p Naval Postgrad.
Sch. chpt. 1964-65, pres. 1973}, Presbyn. {ruling elder: truster
1964-67). Hame: 25750 Rio Vista D¢ Carmel CA 8392]

JUNG, RAYMOND KAY, cducator; b. Indpis, Aug. 8, (92%; s
Harry K. and Ann (Moun) I; AR, 1. Cal. at Berkeley, 1950, Bd.D.,
§963; M.A., Cal. State U. at San Francisco, 1956 m. Ruth Yee, Joly
28, 1957: children—Richard, Andrew. Tchr., Oskland (Cal) pub.
sehs., 19540 mem. foculty Cak, State Lk, Northedge, JU83. , prof.
clementary cdn., chmin. dept., 1972~ Bd dirs. Loied Chinese-Am.
League. 1972, Sveved with USNR, §951-53. Pust-dnctora felbow L
Meb., 197071 Mem. Cal. Tehrs, Assn., Nat, Couneil " ehys. Pnghish,
Cal. Assa. Tehss. Ene}ish. M Delta Rappa Cenths arbeles W prot}
jours. Home: 11116 Vanalden Av Northridae CA 91323 Oftee
State U Northridae CA $1324

JUNTENEN, CHARLES ARTHUR, archusect, b. Houghton, Mk .
Qcl. 23, 1904; 5. Peter Mant and Christing (Sultines) J.; student 1
5. U, Mich, 1929; posterad. U. Cal at Les
Angeles. 1963; m. Helen Agatlia Neuwhaus, Oct. 30, 1944, Practice
architecture, Cheo., 1934-35. Weshington, 123553, Trawilah, Md.,
1953-57, Stn Bernprdine, Ventura, Gal, J966—: assn architect
Pentagon Bldg. 1940-42; architect Fgn. Bldgs., U.S. State Dept.
1947-30. Cons. architect USAF Al Facilities, [962-65, Served (0 I
comdr, USNR, 1943-46, Muem. Soc. Am. Mil. Engrs. Address PO
Boa 555 Hespern CA 02345

JURAS, ANDREW FREDERICK, pub. welfare adminstr.: b, Cleve,,
Jun. 1, 1919; 5. Andrew and Benha J. (Emerick) Jg AB., Hiram (O.)
Coll, 1932: M.S., Western Res. U, 1937: postgrad. Yale, 1936; m.
Mazgeret DeBoce, Avg. 15, 1938; childrea—Frederic Lee, Andrea
Louése, John Charles. Mem, Cuyahoga County Chitd Weifare Bd.
Cleve., 1932-35; el rep, Conn, Sch. for Boys, Meriden, 1915-37;
child welfare cons. Deschules County Pub. Welfare Commn.,
1937-39; regionsd cluld wellare coms, Ore. Pub. Welfare Commn.,
Portland, 1939-41, supz., 1941-43, child welfare dir.. 1948.56, asst.
adminstr., 1957.61, administralor, §962~; mem. bosrd Seckal warl,
Carcers, Inu, Viee ehairman of Family amd Chikd Wellare div, Comnend
Social Agys., 1947-48; mem  Gev's. Com. on Children and Youth,
1948—, Gov.'s Com. Manpower and Tig., 1962 . Served with AL'S,
104346 Meom Am. Poh, Welfare Assn, mem oac bd i, Cloid
Welfare League Am. (nal bd.). A Legion. Theta Alpha Phe, Fhein
Phi Kappa, Alph. B, Home: 1050 Pahi Dr NW Safem OR 97104
Office: Pub Wellase Commn Pub Service Bldg Sutemn OR 93305

JURDY, FRANCIS RAYMOND, dentist, oral surgeans & Senr
Lake. Jda.. Mar. 27, 191%; 5. George F. and Mary {Ropers) Jz B Y,
Gomzaga UL 1940, DMLDL, No. Pacific Coll.. 1935 m Doy Marie
Bter, Oct. 20, 1951: children— Franess Dale, Danie George, Pasne
Marie. Inteen San Brung Naval Hoop., 1945 resideot Migdigan Gen
Hospu, 1946-47, pwt, E\mclicc aral suzgery, Spokane, Wish, j94%—,
cons. VA Hosp,, 1932-62; insty. Sfml;ﬂne Community Coll: pres.
Spokone Jers }mckcfv Club. Pres. Wash, Dental Asa Stndent Loan
Fuad. 1966-67. Bl dirs. Lastes Seal Tound, 1957 | Wadh
Consesvation Soc. 1955-56. Served s It USNR, 194447, Fellow
Am. Coll. Dentists, Acad, luternot. Med. and Dentistry, Interna,
Coll. Dentisis; mem. Spokane Assa. Exodontia and Oral Surgcrf'.
Spakone Dist, Dental Bae, (pres 1955-56), Wash Dental Assn. (del,
exec. comn. 1973), A, Soc, Ora) Surgeens, Am. Dental Assn, Soc.
Advancement Gen. Anesthesia, N.W, Soc. Oral Surgeons, Am. Soc.
Aneslhcsullﬂgf’. Psi Omepa. Home; 1223 N Herald B¢ Spolane WA
99206 Office: Paulsen Medical and Dental Bldg Spohane WA 99201

JUTILA, JOBN WAYNE, cducator: . Mullan, Jda:, Ma{y 21,1932,
s. Wayne and Ellen Lajy (Buite) 1 student U, 1da, 1949.31; 1AL UL
Mont, 1953, M.A. 1954; Ph.D.. U, Wash,, 1860; m. Charlotte
Phoche Buyer. Aig. 30, 1953; ehildren —Charduite, Jobn, 3r,, Mark,
Todd, Dasvin. Bactemolugist, Rocky Moustuyn Lab. USPHS.
Hamilton, Mont., 1956-57; " mem. faeulty Mont. Siate 13, Bozeiman,
1961—, prof, microbiology, 1967-—. Advisor, cons, Mont. Depi.
Health and Envlmnmemz\% Seis., 1972, Viee pres. Gallatin County
Comprehensive Health Adv. Council, Bozeman, 1970-7t; chmp.
Galintin Counsy Environmentat Health Com., Bozenwn, §968-7).
Scrved with AUS. 1954.56. Named Outstanding 1chr. Man1. Stete U,
1863. Fellow A A A, Am. Acad. Microbiology: mem. Am. Assn.
Tnmunodegists,  « Sog, Exptl. Bintogy  and  Medicine,
Reticuloendothelial Soc,, Am. Soc. Microblalogy, Mont. Acad. Sei
(pres. 1972-73), Phi Kappas Phi, Phi Sigma, Sigma Xi. Conthr. articles
10 profl. jours, Horne: 316 § Grond St Bozeman MT 597)5

JUVET, RICHARD SPALDING, JR., educator: b. Los Angeles,
Aup. 8, 1930: 5. Richard Spalding and Marian Elizabeth (Dalton) 3.
B.S. U. Cal. ot Los Angeles, [952. P D.. [955; . Martha Joy Myers,
Jan. 29, 1955; children~Victaria, Travid, Stephen, Rachard P,
Research chemist E.L duPont de Nemours & Cov,, 1955: jastr. U, [iL,
§935-57. asst. prof, 1937-61, sssa. prof. 1961-70; prof. chemistry
Ariz. Ste W, Tempe, 1970 - . Vis. prof. U. Cal at Los Angeles, 1960,
U, Cambridge, Lng., 1964-65, Nat, Taiwan U, Fermosa, [968; mem.
air pollution chemisiry and physies sdv. com. Enviconmental
{"toteetion Agy.. Dept, {Tealth, Edn, and Wellure, (964-72; cons. R.J.
Reynolds Industries, 1966-72, Recipient NSF $r. Postdoctarg], feftow
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KACKE Y, BV ANOMORGAN, plvsorm B Seby Sperags Idy . Mar
A Mo b e B fapend b Y a il haasp o, Stanford,
TH™ MG Theard B e e Jarner Lynch, Crr 20 J020,
ShERen Ve N Alua L Tecen Bee Areetes {ouaty Poap,
PR SE e pioedup pg mietees Woaoynpion U Med Sk, S
Tenid 18135, pracive guedue specabinng mo srology, Snda
Sptgs, 193341, oapr G anbo C onaty Howp, Soda Sprngs, 1935.37,
Dt Piifin-Daucker Mig Ca., Astors. Gro. Caribog Water Devel
Cin, Sewda Soomngs Mew [, Rl Med Exanuners, 1937-39 Mos
44 Senate, Begr River fowrstate {ampict Commn, 196587, Ida.
Wiater Resource B, 196769 Scived 40 comdr {"SNR, 1942-45.
Mg Pl Beta Kappe Chube Arild {Boise, Lds ), Coathe activles prof.
jogrs. Resemtch o caremoma of e prostate  Co-teveloper
CaulkKackley fransuceshenl sececsomenpe. §956 Flame 2823 Elbs
Ay Boise 1D 83702

fhert £ pepsiey Aed St U

KADLEC, PAUL WILLIAM, mrhines exec.; b, Chatfield, Minn, Fob.
10,1925 8 Albin and Alsue Naons (Shenk) K spuctent Macatester
Coll, 31947 DS, Su. Lows LY, 1951, i, Leelyn Withams, June 25,
1967 ehddrea— Paut Scott, Gail Martan. Attline metcorologist Chyo.
and S Aarlives, Memphis, 193152, miline meworobogist Eastern
Anllings, Mismi, 105261, research metcorologist, 1961-6%; mgr.
mercerobogy Continental Airhines, Los Angeles, 1989 —. Served with
ALS, 1945-46. Recrpieat Garrell award Aje Transport Awa,, 1963;
aaped Reseevist of Year, Ml Alift Command, 1971, Feliow
Explorers Cluly mem  Am Meteorol. Sou, A Force Assn,, Res.
Officers Assa. Afnbia Eta Rbe. Offe: 7300 Waordd Way West Lok
Angeles CA 9000%

i
KAEMPEN, CHARLES EDWARD, plastics engring. cons; b.
Quincy, I, Mar, 10, 1927; 5. Charles H. and Margo {Gochizoa) K.
student Stanford, 1945-46, Mexico City Coll,, 1946-47; B.S,, 1. L.,
1950; postgrad. U. 5o, Cal.,, 1957-5%; D.Sc., Internat. Inst. Astron,,
Pagis, 1964; m. Inger Margareta Nystrom, Aug. 5, 1951;
children—Charkes Robert, Donald Michael, Annette Eartine, Laura
Engee. Sr. designer Szab Aireraft Co., Linkoping, Sweden, 1950-52;
design analyst Sikorsky Helicapter, United Aircraft, Stratford, Conn.,

952.56; space mission analyst N.Am. Rockwell, Downey, Cal.,
1957-60; stall scientist Hughes Aircraft, Fullerion, €ak, 1961-63;
lurtar systems analyst Nacthrop Space Lab., Hawthorne, Cal.,
1953-64; pres. Am. Space Transport Co,, Tustin, Cal., 1964-66;
transport systems analyst Dashaveyor Co., Vewice, Cal., 1966-67;
pres. Kaempen & Assos., Fullerton, Cal., 1967-68; sr. research engr.
Baker div. Baker Oil Tools, Inc., Los Angeles, 1968-69; pres,
Kaempen Jndustries, Ing,, Fullerton, 1969—, Cons. future indsl. and
technol. devel. Gov. Wyo,, 1961-64. Served with AUS, 1944.47.
Fellow Ant. Inst. Aeros, and Astronautics; mem. Am. Astronautical
Sor. (sr.), Am. Geophys. Union, Inteenat, Astronautical Fedn. (mem.
spl. sessions 1960-—, chmn. 1964-65), Nat. Assn, Corrosion Engrs.,
Sow. Mining Engrs. Republican. Lutheran. Mason, Patentee in field,
Hyme: 3202 Lorkstone Dr Orange CA 92667 Office: 119 E Ellis Pl
Fullicrlnn CA 92632

RAGAWA, LAWRENCE TAKED, formey jns. Lo exe, b, Lahaina,
MEm. Hawaii, Qut. 19, 1907 s Tosehihi and Kiyobo (Fubshum)

Kb stutent Reihoky Hus, Coll . Tokyo, Japan. m. Ayuko Haymma,
Fep 6. 1925 {dec Jam. #972), children Hergy (Mrs, Jedin M.
Fufiola), Jure (Mrs. Arthur 8. Reinwaldy, May (Mrs baarma Murata),
Seeptred b, Joy [Mrs. Raymaond Tanahal. Carol (Mrs Willan OQuchik
ax, 2d, Emho Lehal, Apc 14, 1623, Head sas depy, Inter. Teist Co,
Hanalul, 192333, pres Secunty oo Apy Ll {name changed 10
Odeudenial Underwriters of Hawan 195335 Tunolnlu 191363, chmn,
W, cloel exee officer, 1968 70, ckimn exee v, 1970:72, now:
sy s opy adweer Pavitn bis o, Hesalale Mortgage Cos dir
Cuimtrad Pacihe Bank, see ursly Paatig, LA, exce cons, Qeesdentasl
VR o a4, Dramsmancarn = Patpy [9%73 Ve chin bl
A b oedule AR qnar v e M chps o b dies
Ay e Blawan, Pipga Boes b Bpe Ve, bodyn, Friends of
b o Leety Deoepied Qnte R S Whockass Banperot
Yopar, 1977 Map U5 Honobis Lapenewe fpast mees ) chumbers
ciprnes o Flonoinie Arad Aree Redues Aa, Asen Chdy Woaghe
Gt gnd { oanty fwge 2 [low a0 oy gep il es T il e
FLAY % fipgtada Sp Hoootolp B 001 Dierd Jun 8 3971

RAGE PALPH HIUNRY, syn vy v e | b 2o bl Suiszeeland,
Lo 3 g B Ruche b I ond Mo oot 073 B dtandent
KNlapass U, 195036, N 1 G, 193940 0 © e A Ursensen, Jare
23 1%0 htdren DiRda (M Dedbert sawnde, s Tran (M [y
Npdtho ) Hangld F1, Bires A Camarso U SO P00 vanahrred, §980,
Bl exgmrver Fed Hes, Bank N Y, PO ST weef o pres A
Bayless Mackars, Ing., 3959-H5, pres. MU Lonn todistoes, b,
Phoeenn, 196%—, dir. Unied Intesont. Coep,, Phoenis, Nat Congeals
Carp., Phoenis. Served with USA AF. 194344, Decorated Sitver Star,
D.f‘}.)CA Homes 13230 N 26th Pl Phuenss AZ RAI2 Gliees 3303 K
Indhun School Rd Phoenix AZ 85019

KAHLER, ALEX LEROY, genciicisli . Lyman, Meb., July 4. 1939,
scAlex and Fricdn (Graf) Ko ALA L Long Beach City Coli, 1903 RS
U Cab, at Davis, 1965, M.S. 1967, Phal, 1973 m. Juduls Aen
Janosca, June 15, 1963, Rescarch asse U, Cal, Davis 1965 - Mem.
Cjon. Sel. Sue. Am,, Geseties Soc. Am , Sne. for Study of Evalution,
Sipwa Xi Conthe, ostiches to profl gours, tHome 609 Buchann 1
Davn €A 23624

KAHN, EDWIN WALTER, consitn. eo. exee., b, Pitts., June 3, 1922
s Theodwore apd Helen Hensdvtta (Meyers) Ko BS, U, Cal. ot
Berheley, 1948 m. Arbeen Barbarz Rudolph, Dec. 23, 1951
children —Greg, Sulic, David. Chael structural designer Gen Engnng,
Sérvige Co. Los Angeles, 1948.54; partner Poltagh-Kahn & Assps.,
Epgrs, Tos Angeles, 195456, opi-Kabn Constri. Cu, Lo
Angeles, J956-60: pres, Koho Constin Co, Los Anpeies, 1960 - .
Cons. cvil enpr Seeved with USAAF. 108045, Registered profl.
eppr o Csl Mem Am. Soc. Cko Am Conerete Jost . Acchimedes
Circle, Jaterpal. Matform Assn, Aar Force Asan. Mason (32 deg.
k;ilun:cr] Clube Varsny (LE Cal. ak Los Angeles). Home 947 Berheley
S} Santa Monica CA 90403 Offiee 1543 W Olympuc Blwd Los Angeles
CA 90015

[
HAHN, EPITRALM, physician: b, N Y. Cubepr 19,1915 5. Mas and
Ray Cejtrede (Wattman) K A.B. cum haude, Harvard, 1936; M.D.,

YU PO ML U Cal an Berkeley, m, Harbara Bliss Allen,
Jone 30, 1944, children - Kathicen, Creas pia, Michael. Intern, Lineoln
Howp, NOY Coo 194042 pesivlent. VA ifusp. NV O, 194648,
practice mediome. “Tucsen, 194839, Bosloley, Ca), F9S1-58. £il
Corg, Cal. 1958-6%; chief med. segvice Kaster Found  Hasp,
Vallepe, Cal, 194051, med otboer, eovirommentsl bealth program
Cab Deot Pub, Henlth, Berheley 1970:7 3. chwef Bur, Ocevpational
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RAXIN, JACOR PHILIP, psychiatzist: b, Meditopo). R ussiy, Moy 16,
1914: ¢ Pintn and Ehzabeth (Kahno) Ko MDL U Cal at San
Framcwen,  194);  m. Dods Waoodhowse, May %, 1947
chbilren  Phibp, Viewnia, Ehzabeth, Madeleine. Rotating
Tkl Hewp, San Franciseo, [940-4E, gsst, resident me
.03 S8 5 RETONS T 1\\“}:13“{ Langley-Porter Clinic, Sun Fran)
194649, yesvaech fellow child payehiotey James Jackson P
Chldren®s Center, Boston, 194950, fellow child psyehiratey, 1950-51.
feline child psychatry Judge Baler Guidance Center, Bustos,
1250-51, Taculty Stunfurd Sch. Medicine, 1952~ assu. clin. prof.
psychiasry, 1959 chicl psychistry Presbyn, Hosp. Pacific Med.
Center, San Francisco. 1959-71, cons,, 1971, Served to capt. M.C
AUS, [942-46. Diplomate in psychiatry snd child psychiatry Am, Bd
Psychiatey and uurnlogg. Fellow Am. Psychiat Assn., Am. Acad
Child Psychiatry, Royal Soc Medivine, Cal. Acnd, Medicine; meen.
Royal Goll. Peyphiacreuts (Faanding ey i J. 7y FSen
Franciseu CA 94115 (Hlices 3261 Clay St San Franejsco CA 94§15

EABN, LOUIS B., editar, cons. b, Chgo., May 9. 1018; 5. Joseph und
Elizabeth (Fine K. .8, T, Inst. Tech., 1940; MLAL, U, Wis,, 1947
Ph.D, 1950, m. Vera Talmage, fune 33, 1942:chitdren- Ralph, Ane,
Ruth. Mathematician, Shell Devel. Co.. Emeryville, Cal., 1956-h2.
asso, prof. LLS. Naval Puslir'rad. Sch,, Monerey, Cal,, 1962:-6]; cons.
neurosurgery dept, U, Cal. Med. Sch., 1963:68: pres,, chicf ¢xce.
oficer Tech. Feoms,, Inc,, Berkeloy, cditor Logistics Rev.. 1965- .
Tutwr, Bivmed, Systems, 1970—, Cons, logstivs o vaciaus gort,, jindsl
rms, $62—. Served with ol AUS, 1943-47: ETO. Decorated
Breaze Stas. Fellow Fust, Statisticions, A A.A8. Rogal Statis Soc,
mem. Am, Soc. Quality Conueol {sr.). Sigma Xi "Address: 1533
Shattuck Berkefey CA 44704

KAIIN, ROY MAX, edueator; b NLY.C, Fune 14, 1934; 5. Morms H

ol Muricl (Franies) Ka: A B, Cornetl. 1940; AM,, Baston U, 1951
Ph.B., 1961; m. Arlene Judy Miller, Qct. 25, 1968; 1 dau. Jamifer
M. Psychologtst, Mass. Dept. Mensal Hygiene, Boston, [954-56.
mental health coordinotos, 195663; dir. psychaol, research Depr
Mental Health Mow., dep heird Gachler Children's Unit Met, Hosp .
Wulthan, 196.3.65; sr. psychologist Counseliag Center U Cal a1
Becheley, 1968.70; leetr, psychology L Call at Dedeley, Sas
Francisea Stae Colk, 1968« Insir,,” Cansbridge {Mass.) Jio Colk,
F954-57_ supe. memial health programs Farvard, 196 5.68: cons, prod
wlv hel Difantibe Antsot Assn Moss, 1967-68, earosurpery
Yound., Hrghtan, Mass., 1945-68, Buston Assa, Retarded Chibidren
1Hha- 68, Ruhmond 1Cal) Scl. Systems, 1971—. Renoh Sch

Richmond, 1969 . Val,, Berheley Free Clinic Rop Center, 196870
setved wiihy CIC, ALS, 1944-46; RTO. Felfow Am. Orchopsychiat

Astn, Mass. Prychol Assng mem. Am., Western, Eastern pyychot
dssns, AACAS,, Glin Child, Conthe, articles to profi jours, Home: 23
Avenida Dr Berkeley CA 94708

EATLATH, THROMAS, educator: b, Poona, India. June 7. 1035 &
Mamtan and Kunjamma (George) K. B. E'.nﬁring.. U, Pocua, India,
1956; Se. ., Mass. Tust, Tech., 1961z m. Surah Jacob, June 11, 1962
cluldren  Ann, Paul, Priva. Came 10 U.5., 1957, Research specinhist
Jet Propubsion Labs., Pasadens, Cal,, 196)-62; prof. etee. cog
Stanford (Cal Y12, 196 —, Vis. schokar L\ Cal al Berkeley, 196
Cal. at Los Angeles, 1963, Cal. Inst, Tech,, 1961462, Tmpenial

Loidon, 1972, Guggenheim fellow, 1969-79. Feltaw [.E.L.E Home
1024 Cathearl Way Stanfosd CA 94305

KAIN, DANIEL EDWARD, personnel exec.; b, Sqn Franciseu, Moy
22, 1914; 5. Daniet Edward and Elizabetl Veroniea (Bums) K,
student Lk, Cal. ot San Francisce, 1940, Eovola L. 1948; m. Ruth E
Kem, Nov, 71, 1940; children—Timnthy Morley, Peter Srian, Kevin.
Asst ngr John Tlancock Mitual Life Tns Co., 1935-43; with United
AT Lines, Jue, San Francisce, 1943~ , dir. personpel, 1950 - Home
1730 Huat e Burlingame CA 94010 Office. Operations Bldg Sap
Franvisen lnteenat Airport $an Francisco CA 94128

KAISER, ALVIN RICHARD, cdpcyton: b Preston, Neb,, Mar, 11
it Bichard arad Stary (Laeschover) K B.A, North Contral Call
19290 A AL U Ja, 1918, DEd. U Ore, 1955; o, Blaine Jeanctie
Poterson, June 2, 1915 chilren- Alvin Richard, Gary Pouglas
Tebr. hrh seho Kewanee, I, 192937, mem. faculty Egstern Dre
oty L firange, 1947 cham Baglish Jdepi., 195569, prof
LIERte wnelh and Bagheh, bead hurtmities div, 1960-70 Prex
fund s ghwn Casted Good Neighbors, La Gramde, 197THT3:
certihed {5y mmeer nited Methoding Cha, 1970 . Mem, Na
Coted g fus of doplbah. { wnk (past pres b Contbr. artivies Ao pred!
foarrs Hume, 304 Waskingten St La Grasde QR 47450

KAISER, E(IGAR) FIOSBURGI), busmess ¢xec: b Spokane
Wash., Iuly 2%, 1408 « Hency J, and Besse (Frshueght K o staden?
U Coda 1027.30, L1.I2 1969, LL.D,, L. Partland. Pepperdine Coll

Mills Coll; m. Spe Mead, Aug. 24, 1932; children—Caclyn, Beeky.
Gretchen, Bdgar Fosburgh, Heary Mead, Kim John. Constra. supt
antural goa line Kan, (0 Tex,, 1930-32; shilt supt, Botdder Dam, Ne»
193233 admanstrn, wgr. Columbia Constrn. Co., Bonnevifle (Ore )
Dam, 1934.38, Consol Builders, Inc., Grand Cundee Dam, Wash

$3B 1L s, gem. migr. Ore, Shiplda, Corp, and Kaiser Co., Inc

Portland. QOrc., and Vancouver, 104145, pres,, dirn Kaner Mator
Corp, $945.56; chmn,, dir. affilisted Kaier cos ond subsidiaree
inchuding Kaser hndustries Corp, Kaiser Steel Corp, Kaiver
Alartiniun & Chem Corp., Kaiser Cement & Gypsum Corp., Rasser
Aerospace & Electromics Corp., Kaiser Broudeasting Corp., Kaiser
Engrs. e chmn., pres Nal, Steel & Shipbldg, Co, Mewm Sympluwy
Orch. Assn., Spn Fromeiseo Opera Co. Vice wres. bd, dws
Onkland-Alameda County Coliseun; bd. dirs. Oakland Mus, Assn

vice chim,, trustee Stanford Research [natitrustee San Francisee Bn?
-Couneil: hisn,, bd. dits, Kaiser Found. Hosps,, Kaiser Found, Health
Plag, Inc: trustee, bd dus. nemerous sthe. and orans. Recipient
numerous, awards and honors, Mem. Am, Ordnance Assn., A Soq
C.Ea Soc. Naval Architects snd Marine Engrs.,, Assa. U.S. Arm

Clubs: Awtomobile Old Timers, Arlingto, Bohemun, Clarcwong
Country. Commonweaith of Tk, Marco Pola, 1925 F Strecs, Pecif-
Unjon, Stattle Yasht, Reavers, Moles, Internat, Home: Lafayeite CA
94549 Qlice: 300 Lakesde Br Oskland CA 94604

KAISER, HARRY DEAN, county ofcls b. v, Custer, S.00, An)
193 5. Tobias Harry and Elizobeth {Cullm) K grad. high 58
Ranches, Mule Creek, Wyn, 1946.54, 5763; baokkeeper, Rermar
Lutitber Con Noweastle, Wyen, 1934-57; ruslip pperattr Podice Dept
Newgastle, 1963-84, treas, Weston County, Newrastle, 1964 -
Treas,, Weston County Predatory Animal Bid, 1964-71, Westas
Coumty Emergency Council, 1970-7], Nottheastern Wyo, Recreatier

5 Nd. dirs, Weston County ‘i
Wya. Arthatic Found. Mem, Wyoming Cowaty Treas.'s Assi {pre-.
67, Wyoming County Ofels, Assn, (bd, dirs. 1968, 69). Lion
: 120 fth A Newdastle WY 82701 Office PO Box 57"
wastle WY R2701
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HAARSBIIRG, EHENECST ANLERPL Y ("¥n, v -
Geophys,  Lab,, Rrown ez, 4o, ey,
Cty, HI0 Spagkman Br,, Hose vlile, 41

Add,s Apt, 11=5, Phratz Apte,, »% 27 o o Ty
tiuntsvillo, Ala, 3%0c., Tyl W it v, 6y

Sopt, & ll?l‘l, S,; Apdrew 1yt W - T .
Edn,: l!.Sc,, Wueent [y, 130,
tniv, of Toeento, B, 1959 faf .
FISH, my,y Martha Bepo te o L .
Raymend; Chrictine, bwp,, Sosnt Peon, " as, -
Wask,, 161~ Pubrriehl Yook Uaos footd 0
Hnchsehutr, Grar, Austrir, 106364, Aqero Voo,
Ga, Inst, of Techpol, UL T SN TN )
Lab,, Brown T, f‘n., Hust ville, A oy ¢
—amy HONM, Pose VieenPres, Lath, Meats Dot .
hood, St, Marks bath, Che, Runteville, Aly, Morm g
Am, Grophys, tndon: Beramol, Sog. nf A gec,
Assn, Univ, Trofs,. Am, dnsd, oF Yiagng e "o _F
Bners,; Soc, of Deblovation Geonbome sste, Sgr i,
Author; Fugineering Geophyste , v, O plot, o,
Jour, of Geoly Geophyx,r Trans, Am, lost, of
Mining and Motalt, ey, Falamedhes sogad havkeny
geologin, Sveve Reds Gae vlian A e 2t geee -, 1031
43, Areas of Rsch,: Fagiheoring apd Bxrioration
Gcophysicsi Proparviies of Sails nnd shales Comiwa
sition and Physteal Property Relitionryipe of Farlh.
Materialg; Dynamie Facth Muodels; Facthqe wo Ga
gincering; Geothemizal Exploration Te-drdqnes; ¢~
mote Seasing of Hiph Stress Tnvicoumontsy Cryetal
Studies by Means of baploginn Seismnlony; Vame
LExploratlon; Marine Physical (reodosy,

KABARA, JON JOSEPH (PH.D,), Prof, of Cham,, Usiv,
of Detrotl, Detroit, Mich, 498074 Home Ad1: &1 3
Thornc)iffe, Southileld, Mirh, 18075, DHAPSEAC G
DGY; BIOCHEMISTIRY; GLINICAL CILARMATOL (-
GY; CLINICAL BIOCHEMISTRY, by Chaapd,
Nov, 26, 1926, 5,: John 4, mvl Mnra((t\ Foig 1y

LA

farpree

Bdn,: B.8,, KBt, Mapgre Coll,, 8947, A,
Miami, 1930; Phiy, e, M 7™ L
Ginger Christle, Dec, ¥, 108, o ey

Mary Katherine; Shejla Jong 1 atedma {ag > 1 ' ooy
of Biochem, Isch,, tinly, of Tets - od P, 1Y

Prof., bid,, Ye0-nk% Peof, B 1. 7 e

Dean, Mich, Coll, of Uigtpnpathpe 2l 11 e .
Bas,; Pies, Dotroll Phyanl S, Beag er,, el
SBac,; N.Y. Acad, of Seig Detronl Py dvk w

Anal, Cherm,: Brit. Bidchem, Soeg Ach, sveles
Sac,; Am. Assn, for Adv. of Solag Am, bue ¢ buge o
Pathol,; Albort Magnus Culld; Am, Aven, Clie, Cheme
{stss Am, Oil Chem. Soc,; Sve, for ¥xpl, Blob, and
Med,; Ted, Furopean Blochem, 5o Alpta dipsthe
Delta; Sigmn X1; Slgma Pi, Conthepg, Author: 1amad
Beintilladion Counting, 1958; Drugs Affecling Ligad
Metabolism, 1961 Mnthods of Blochamical Analyais,
1962: Advaners In 14pid Hesearch, fol 5, 17°
Canthr, ta: Proc,, Soc, Vyptl, Biol, and Meds dna,
Lab, Clin, Med,; Fed, Proc,; Trans, Am, Phye. o
Proc,, Am, Assn, Capcer Rach,; Chem, and vnerng,
News; Jour, Nenrochem,; fothem, Jour,: 11Hodcen,
Jour, Gen, Int,; Eipds; Toxienn; Migrocbem, Jow,;
Jour. Am, Ol Chem, Suc,; Bochem, Pharmacod,;
anal, Blochom,; Lile Scis, Gen, ot sigma Pi Foane
ders Award, 1954: Alpha Fpsilon Delta's feoll, Diyus
Award for i-:ducalnr of e Year, 1967 Mish, Agud,
of Arts, Sci, 2nd Lotirrs Sejentist nf the Year, Jof%;
Mt, stnal Fellowship, taiv, of Miami, Bept, of Migeea
Wology, 1950-51; Damon Runyon Caneam T eftoure o,
Uniy, of Miami, Dept, of Barieriod,, VR0, Areas
of Rsch,: Broln Clinlestorol Madaholino B cde s 3t
Iharmacology; Snake Venom Hesaedh § oo ©
Lipids an Moecromoleeulnes,

KABAT, HUGH FRANCIS (PUID), Asioe, T of, velt
of Pharmacy, Yniv, of Mipn,, Mipmzapolis, Mew
55455, Hormn ADd. #6 Red Fox Rd,, seath 134,
Minn, 55110, PHARMACY ADMINISTIA FICY

KARISCH, WILLIAM THOMAS {PitIr), ~vo0 - w ro
Cfficer, Am, Assiy for the Adv, of deg,, T W
sachusetts Ave,, N, Wash, Do, A '
Adda GO0 MoNeill R, Stv-r Saop % b .
HUMAN ANATOMY; HISTOlfh, the 3 0 e
ALGD.

KAC, MARK (D), Rockefeller e, New Yarke 1o,
N.Y, 10021,

KACSFR, CLAUDE (PIH.D.), Assoc, Prof, of Phy<ics,
Univ, of Md,, College Fark, M1, 20742, PHYSICE, b
Parls, Fronee, Ape, 13, 1934, Fdng B.a,, Orioed
Univ,, 1955; 1"I|.D., ihid,, 1939, Bap,: Ruch, Peliow,
Magdalen Coll,, England, 1958.63; Instr, tn Phveics,
Prinecton Univ,, 1959-61; Asst, Peaf, in Dhystes,
Coluttan Unlv,, 1962-64; Awsts Prof, of Physics,
Unlv, of Md., 1964-67; Assos, Prof, of Physics,
tiniv, of Md,, 1967..-, Many: Am, Physienl Hoeg
Am, Assn, I’fty:'ams. Tehres, Author: Introduclinn ta
the Special ‘Iheary of Relalivily, 067, Comtly, loy
Physical Rav.; Rev. of Mod, Thysiers; Physical
ReV, Loters; I Nuove Cimeato; Jovr, of Maih,
Physles; Proc, of Hoyal Soc, of Londun. Areas af
fsch,: Theoretical Plemendary Parbiele Dhysaicss
‘The Three Body Problem in Elemeniary Particle
and Nuclear Physics,

KADE, CHAWLES FREDRRICK, JR, (PHDD, Viee
Uros,, dobnsan and Jobnsoi Interostl,, Mew d3iun-
wick, N,J. 08903, Home Add,: Butler ke, RO,
No, 3 Norristown, Ta, 1903, RESHARCH DiRETS
TOR-IHIARMACEUTICALS, .z Sheboyean, Wi, Apr,
4, 1914, s,: Charles F, anmiGleno e J, anlw) Ko Gty
H.A, Carlolon Coll,, 1936; M8, N. Dak. Agric,
Coli,, 1938; Ph,U,, Univ, of [tL, (941, m,: Marjorie
L. Mathesan, June 15, 1946, o Kilstise Mary;
Roslyn Glanore; Chnriutw Matlteson; Heelt Ay
Charles Frederick, 11, James Martin, Exp. L.,
Biochonl, Rsch,, Lrod Stearns and Co,, Dotrotd,
Mich,, 1943-47; Assoc. Chenl., Sterlinc-¥ethrep
Isehy Inst,, Rensseltaer, NY,, =0 i, I,
of Mpd. Seis., Mebell Labte,, e, 189-635 Vire
Pres,, ir, of fweh,, MeNeil Labe,, e, §-wt
Washington, Pa,, J9ED-Gh; Yire Yired,, Jobnson ot
Johnson Infernall,, New Brunowick, NI, 1960
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KAEMPEN, CHARLES EDWARD (D,SC.), Consult,
and Pres,, Am, Space Transport Co,, Fuilerfon,
Calif. 9264, Home Add,: 3202 Larksatone Dr,, Orange,
Callf, 92667, MATRRIALS AND PHOCESSES; PLAS-
TICS MANUFACTURING;  PRODUCT DEVILLOP=-
MNT; CORPORATE MANAGEMENT, b1 Quincy,
11l,, Mar, 10, 1927, &: Charles Herman and Margo
Mary (Gechicoa) K, Edn, 1, Univ, of 11§, 1950;
Tost Grad,, univ, of Souwthern Galif,, 1958; M 5Rc,,
Aglronautics, Internatl, Acad, of Astronanlics, Parls,
1960; D,Sc,, Ibid,, 1964, m,: nger Nvstrom, Aug, 4,
1951, c.: Charles Roberl: [onald Michaol;” Annette
Barline, Exp.: D(‘siu'm?r'_ S,4,A,03, Aldrcrafl Co,,
Linkyplng, Sweiden, 1950-52; Stress Analysl;, Sikore=
sky, United Alrerafl, Stratford, Conn,, I952.56;
Rueh, Specialist, North Am, Avintion, Downey, Calif,,

95%-60; Pres,, C.2, Karmpen & Assoclates, 1960.
61; Project Mgr,, Hughes Ayrcrafl, Fullorton, CaliL,,
1961«63; Systems Analyst, Northrop Space Lab,,
Huntsvifle, Ala,, 1963«64; Pres, and Dir,, Am,Spate
Teansport' Co., ine,, Fullerton, Calif,, 195dea., Hon,
Pos,: Chmmn,, Am. Astronautical Sog,; Chmn,, Speclal
Sesston, 11ih Internatl. Astronauticil Contl,, Stocke
hialm, {a60; NASA Consult,, DO Launch Vehicle
Com,, 1981; Chmn,, Acrospace Ind, Com,, Wyo,
Space Day, '1963%; Mem,, Gov, Sci, Advisory Hd,,
Wyo,, 1963; Special Senate Repr,, Foreign Technol,,
1964~65, Mem,: Assot, Fellow, Am, Inst, of Aero-
nautics and Astron,; Soc. of Aerospace Materials and
Processes; Natl, Assn, of Corrasion tingrs,;, Am,
Geéophysical Unlon; Soc, for Adv, of Mgt,; Am, Soc,
of, Profl. Engrs,; Soc, for Adv, of Sci,; Am, Astro=
nautical Soc,; Am, Soc. of Mining Loprs,; Am, Hell-
copter  Soc,; ‘Toastmasters Internatl, Contbr, tm
Proc,, Xith and XVih Interpatl, Astron, Cobg,; Proc,,
Natl, Conf, ou Mil, Electronics, Feb,, 1964, Serv,
Rec,: 1.5, Army, 1944«47, Gon, Inl,: Originator and
Palenloe of the ln=‘Pranst Rendecvous Concepl of
Space Travel and “T'ransport; Inventor of Llastomers
Steel Tanks; mventar of Lxplosive Welding of Super-
Strength Metals; Inventor nof Filament-Wound Elas-
tomer Wheels, Hose and insulators, Aveas of Rsch,:
Applications of Rainforced tlastalol toSubderranean
aid Superterrvancan Struclures; Advanced City Syse
tems; Crvtl and Milttary Defenss,
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108 o RESOURCES CON | 1985
-OMMUNICATION TO STATE WATER RESOURCES CONTROL BOARD JAN'5 .
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S . EXHIBIT “C”

§ 88630 "ENVIRONMENTAL HEALTH TITLE 22
{p. 1798) | Ragiater 79, Mo. 188127

350. Formaldehvde, Methanal (T.F.S)
351, Formic acid, Methanoic acid {T,C}
352. Fulminate of mercury, Mercuric cyanate (T,P} -
353 *FURADAN, NIA 10,242, Carbofuran; 23-Dihydro-2.2-dimethyl-7-ben-
- zofuranylmethylcarbamate (T) :
) 354. Furan, Foerfuran (T.F.P)
70xt¢C —5> 355 Casoline (F)
¢ 356. *G3, O-Lopropyl methyl phosphoryi fluoride (T}
357. Glutaraldehyde (T,LS)
SEF 358, giyccﬂmunohctétg t{initx;lte (IPE*I ®)
359. ycol dinitrate, Ethylene giycol dinitrate
PEFMITIN oo Gold fulminate, Gald cyanate (B)
Py 36l. Guanidine nitrate {F.P
0F WP 362 Guanyl nitrosaminoguanylidene hydrazine (P)
s 7o Xle 361 Guthion;  0,0-Dimethyl-S-4-oxo-123-benzotriazin-3(4H) -ylmethyl
hosphorodithioate (T)
364, E{afnium (v . ‘
365. Heptachlon; 1.4.5,6.7,8,8-Heptachloro-3a, 4.7, Ta~tetrahydro-4,7-me-
thanoindene (T)
366. n-Heptane (and isomers) (T.F)
. 367, |-Heptene (and isomers) (T.F)
268. Hexadecyltrichiorosilane (T.C)
368, Hexaethyi tetraphosphats, HETP(T)
370, Hexaﬂucroghosphoric acid (T.C)
‘D , 371 Hexamethylenediamine; 1,6-Diaminohexane (T,I)
372 n-Hexane (and isomers) (T,F) '
372 1-Hexens (and isomers) (T.LF) '
374 n-Hexylamine, 1-Aminohexsne (and isomers) (T,LF)
375, Hexyltrichloresilane (T,C)
376, *Hydrazine, Diamine (T.LF)
377, Hydrazine azide (T.P)
378 Hydrazoic acid, Hydrogen azide (T.LP}
' 379, Hydriodic acid, Hydrogen iodide (T,C)
380, Hydrobromic acid, Hydrogen bromide (T.C}
38L Hydrochloric acid, Hydrogen chloride, Muriatic Acid (T.C)
382, *Hydrocyanic acid, Hydrogen ide {T.F)
383, *Hydrofluorie acid, Hydrogen fluoride (T,C)
384 Hydrofluosilicic acid, Fluesilicic acid (T,C)
385 Hydrogen peroxide (T,CF.P)
386, *Hydrogen seienide (T.LF)
387, *Hydrogen suifide (T.1LF)
88 H lorite compounds (T,C.F)
389, Indium {T) .
390 Indium compounds (T)
3981 lodine monochioride (T.C)
392, Isooctane; 22 4-Trimethylpentane (T.F)
393 lLsooctene {mixture of isomers) (T.5)
394, [sopentane, 2-Methyibutane {T.F)
395. [soprene, 2-Methyl-1.2-butadiene (T.LF.P}

i




TITLE 22 ENVIRONMENTAL HEALTH § 66880
{Register 72, No. 1361275 - {p 179D

108, *DOWICIDE 7. Pentachlorophenol, PCP {T) .

309. *DYFONATE, Fonofos, O-Ethyl-S-phenylethyl phosphenodithioate (T)

310, "Endosulfan, THIODAN; 6,7,8,9,10,10-Hexachloro- 1,5,54.6,9,
93-hexahydro-6.9-methano-2,4,3-benzo-dioxathiepin-3-oxide (T) -

311. *Endothal, 7-Oxabicyclo {22 11heptane-2,3-dicarboxylic acid (T)

312 *Endothion, EXQTHION, 54 (5-Methoxy-+-oxo-4H-pyran-2-yl}) -methyl]
0.0-dimethy! phosphorothicate (T)

313. *Endrin; 1,2,3,4.10,10-Hexachloro-6,7-epoxy-1,4,4,4,5,6,7,8,8a-
octah%dro-1,4—endo—end0—5.3‘dimethanona hthalene (T)

314. Epichlorohydrin, Chloropropylene oxide (T,LF)

315. *EPN: O-Etgyl O- rafnitrop%enyl phenyphesphoncthicate (T)

316. *Ethion, NIALATE:0,0,0’,0’-Tetraethyl-3,5-methylenediphas-

; Eh}t‘)rcl)dithio::te( “{‘TI'.)F) e
317.  Ethyl acetate (T, oHE
318, Ethyl alcohol, Ethanel (T,F) == FRESERT IV FeA Aﬂf/?é s0e U5 A
319. Ethylamine, Aminoethane (T,LF) - Ly @'(/019.5' 594
320. Ethylbenzene, Phenylethane (T,LF) ' ]
321.  Ethyi butyrate, Ethy{ butanoate (LF)

322 Ethyl chioride, Chloroethane (T.LF)

323 Ethyl chloroformate, Ethyl chlorocarbonate (T,CF)

324, *Ethyldichloroarsine, Dichloroethylarsine (T,I)

325. Ethyldichlorosilane (T.CF)

‘]’ 326. Ethylene eyanohydrin, beta-Hydroxypropionitrile (T)

327, Ethylene diamine {T,L35)

328, Ethylene dibromide, 1,2-Dibromoethane (T.I)

329, Ethylene dichloride, 1,2-Dichloroethane {T,LF)

330, *Ethyleneimine, Aziridine, EI (T.F)

331. Ethylene oxide, Epoxyethane (T.LF.P)

332, Ethyl ether, Diethyl ether (F.P)

333 Ethyl formate (T.LF)

334. Ethyl mercaptan, Ethanethiol (T.F)

335, Ethyl nitrate (F.P)

336. Ethyl nitrite (F,P)

337. Ethylphenyldichlorasilane (T.Q)

338. Ethyl propionate {LF)

339. Ethyltrichlorosilane (T.LF)

340. *Fensulfothion, BAYER 25141, DASANIT, O,0-Diethyl-O{4-(methyl-
sulfinyl) phenyl] phosphorothioate (T)

341. "Ferric arsenate {T,1)

342  Ferric chioride, Iron (111} chloride (T,C)

343, *Ferrous arsenate, Iron arsenate (T)

344. *Fluoboric acid, Fluoroboric acid (T.C)

345. Fluoride salts (T)

346: *Fluorine {T.C,F)

347. *Fluorcacetanilide, AFL 1082 (T)

348. *Fluorcacetic acid and salts, Compound 1080 (T)

349. *Fluorosulfonie acid, Fluesulfonic acid (T,C)
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Aot to constitute disposal.

TITLE 22 "ENVIRONMENTAL HEALTH § 66220 .
{Reqister &2, No. 11—31342} . {p. 1769)

66126, Storage. :
“Storage” means the containment of hazardous waste at an off-site hazardous

waste facility for periods greuter than 72 hours or the containment at an on-site

hazardous waste facility for periods greater than 60 days in such a manner as

66200. Strong Oxidizer.

“Strong oxidizer” means a substance that can supply oxygen to a reaction and
cause a violent reaction, or sustain a fire when in contact with a flammable or
combustible material in the absence of air.

66204, Strong Sensitizer.

“Strong sensitizer” means a substance which will cause on normal living -
tssue, through an allergic or photod ic process, a hypersensiivity whicg '
becomes evident on reapplication of the same substance. "

66208. Tox
“Yoxic means capable of producing injury, illness, or damage to hurnans,

domestic livestock or wildlife through ingestion, inhalation or absorption
through any body surface. |

“Trailer” means a vehicle designed for carrying persons, property or waste
on its own structure and for being drawn by a motor vehicle and 3o constructed
that no part of its weight rests upon any other vehicle.

NOTE: Authority cited: Sections 208, 25150 and 25168.1, Health ang Safety Code. Refer-
ence: Sections 25163(d), 25168, 25168.2, 251683 and 25169,1, Heulth and Sefety Code.
HISTORY:

1, New section filed 10-6-81 a3 wn cmergen'cy; ‘effectiva upon filing (Register 81,
No. 42). A Certificate of Compliance must be tranimitted to OAL within 120 days or
emergency language will be rapealed on 2-3-82
N 2. Certificata of Compliance transmitted to OAL 2-2-82 and fled 3-8.82 (Register 82,

o 113, : '

66212, Transfer Station. T
“Transfer staton” means any facility where hazardous wastes are transferred
from one vehicle to another or where hazardous wastes are stored or consolidat-

ed bafore being transported elsewhere.

66214, Transporter.

“Transporter” means “Hauler”.

NOTE: Authority cited: Sections 208, 25150 and 25168.1, Health and Safety Code. Refer-
ence; Sections 25163(d), 25168, 25168.2, 25168.3 and 25169.1, Health and Safaty Code.
HISTCRY:

1. New section fled 10-6-81 as an emergency; effective upon filing (Register 81,
No. 42). A Certificate of Compliance must be transmitted to OAL within 120 dayr or
emergency language will be repealed on 2-3-82.

2, Certificate of Compliance transmitted to OAL 2-2-82 and fled 3-8-82 (Register 82,

Net il).
66216, Treatment.

“Treatment’” means ang method, technique or process desi%ned to change
the physical, chemiceal or biological character or composition of any hazardous
waste.
£6220. Treatment Facility, . )

“Treatment facility” means any facility at which hazardous waste is-subjected
to treatment or where a resource is recovered from a hazardous waste.
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st»wayou County ,
EDMOND W. HALE

D EPARTM ENT OF AG Rl CU LTURE SEALER O WEIGHTS AND MEASUAES

m MAIN OFFICE— (216) 842.353], ExT. 280 BRANCH OFFICE - TULELAKE (916) 667-5310

525 SO, FOOTHILL DRIVE N
YREKA, CALIFORNIA 96097 v

January 15, 1985

TO: State Water Resource
- s Division of Water '

Control Board

FROM: Edmond W. Hale

SUBJECT: Proposed regulations. governing undergrodnd
storage of hazardous substances

‘]) This letter requests the deadline for written comments
regarding the adoption of regulations governing underground
storage of hazardous substances be extended for 30 days.

"We received the proposed regulations on January 7th, and
have not had sufficient time to make comments.

The regulations impose a massive.workload on local welghts
and measures departments and should be changed. If adopted
the requirements may prove to be unworkable.

Thank you for your consideration.

c: Patti Jackson, Supervisor Dist. 4
David Gravenkamp, Director of Public Works

Received DIy

L JAN 181985



CENTURY FIBERGLASS™
HEIL PROCESS EQUIPMENT™
'SFRP® STORAGE TANKS

CORPORATION —

% L -

-7 Lo- ) _Janqéry 17, 1985

STATE WATER RESOURCES _ .
CONTROL BOARD T ) T S
— Division of Water Quali+ty - T .
Paul R. Bonnerson Building - —
901 "P" Street -
‘Sacramento, CA- 95801

Dear Sir/Madam: ' - s L

I. am responding tTo the State of California reguiation for hazardous
substance, underground storage tanks, specifically Subchapter 16,
_underground tank regulation of Chapter 3 of Title 23 of the California~
Administrative code, article 2661 repair evaluation paragraph C2A. This -
legislation requires that the interior_ diameter of fiberglass tanks must - -
be ‘measured and_that if the cross section is compressed more than 1% of
the original diameter, then the tank shall not be certified and shal!l not
- be retfurned fo servtce.

Xerxes Corporation takes excepTion to +he one percent (12) deflec-
_tion change. This value was not solicited by -this company nor does Tt
_reflect The design requirements for-fiberglass tanks. -

Xerxas‘reques+s_+ha+ the legislation be lmmedtafelyfchanged to state -
that up to a two perceént (2%) maximum deflection change is acceptable for -
“Xerxes fiberglass tanks. B - o -

- If you have any questions, please contact me.

S ) i SR " - Rob Clapﬁ .
- - - - Director of Englineering”

712écei§;e¢ DI

L JAN1 8185
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FIRE DEPARTMENT
1439 50, BROADWAY
SANTA ANA, CALIFORNIA 92707

January 14, 1985

State Water Resources Contral Board
Division of Water Quality

P.0.

Box 100

Sacramento, CA 95801-01100

1

Dear Sirs:

Regarding the draft on Underground Tank Regulations, C.A.C. Title 23
Waters, Chapter 3, Sub-Chapter 16, the Santa Ana Fire Department makes
the following recommendation:

The

Article 6 states the requirements for "allowable repairs," but does
not clearly state the requirements the testing of such repaired
tanks before going back into service. It is recommended that the
Board writes into Article 6 the same tests required by Underwriters
Laboratories, Inc. In their April 23, 1984, letter on subject
58,1316 - Lining of Underground Storage Tanks. Appendix 8,
Physical Tests of Tank, of that Tetter is attached for your
consideration.

Santa Ana Fire Department appreciates the opportunity to comment on

the proposed draft before your Board.

Sincerely,

WILLIAM J. REIMER, FIRE CHIéF

DIRECTOR TECHNICAL {ARD SUPPORT
SERVICES

JAM/BH:ty

Received DTS
JAN 18185 -

HS.

ALL-AMERICA CITY 1982-83
CITY MANAGER
Robert C. Bobb

CITY ATTORNEY
Edward J. Cooper
CLERK OF THE COUNCIL

CITY-OF SANTA ANA price € o



Subjects 58, 1316 -Bl-~ April 23, 1984
BUL2S:mrs ’

APPENDIX B

TEST PROGRAM FOR EVALUATING THE STRUCTURAL
SUITABILITY OF TANK-IL,INING SYSTEMS

PHYSICAL TESTS OF TANK:

METHQD
Using & tank selected by the manufacturer and judged by UL
to meet the criteria outlined in the manufacturer's instructions,
the following test and examination are to be conducted.

Note: The tank selected will become the basis for
judging the acceptability of future tanks for
the lining process.

1. The tank is to be inspected by a representative of
UL's engineering staff and a detailed description
of the tank's physical condition recorded,

2. The tank is then to be prepared by the
manufacturers personnel and lined in-accordance
with the lining instructions.

X 3. A 5-psig (34.5-kPa) leakage and 5.3~inch (135-mm)
. Hg vacuum test are then to be performed, exactly
as they are conducted during an actual lining
procedure. ' ' .

4. The tank is then to be tested for voids and
holicays.

5. After the buried tank has been lined, the thank is
tc be excavated and placed at ground level for
visual examination of the exterior.

6. The excavation is to be prepared for anchoring the
tank as required.

7. The tank is to be repositioned in the excavation
and anchored (tied down) to prevent float-out.

8. The tied-down tank is to be recovered with back
J fill material to grade and the entire excavation
flooded for a 24 hours.
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o+ »3ubjects 58, 1316 -B2- April 23, 1984
'CBUL2S:mrs , ' o

-

3‘: 9. At the end of the 24-hour flooded condition, a
vacuum of 5.3 inch (135 mm) Hg is to be applied
for 1 minute to simulate an additional external
pressure equivalent of 6-feet (1.83-m} of water.:

*;fﬂ. Unless a metal deflector plate is provided to
protect the area under the fittings from a
-dipstick, an impact test is to be conducted on the
interior of the tank. A 2-pound (901-g} steel
sphere is to be dropped from a height equal to the
tank diameter so as to impact the area under the
fitting opening.

: RESULTS
As a result of the tests, there shall be no damage to the
tank as evidence by cracking, buckling, or deformation. The tank

is again to be tested for voids or holidays. In addition, there
shall be no cracking of the lining material. '

§ o
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. December 18, 1984

. Dear Senator:

ECORR

E@ﬁ&%é?ﬁ““é%@ﬁ

REHTAL & SRLES :
4470 N, Blackstone Ave., ~ Fresng, CA 837326 « (209 222-3091

-

% ) ey %

Honorable Ken Madéy
,5987 State Capitol
Sacramento, -CA 95814

. e

”"‘""As a small busmess Gwnex” m your dlstrs.ct, I .:n very,, ccncerneﬁ'”

ReSources Control Board o implement the Sher” blll {2B_1362) 7
tndergroingd. Storage > Tanks .y o B .

I own and operate a rental yard where I meet the needs of
homeowners, contractors and business people by supplying everything
from Bir compressors to Rototillers to Waterwagons. An on—site fuel '
supply is imperative to assuring the gquality of fuel to avoid repairc-
and down time on my machinery as well as to meet publlc and worker
safety regulations and general consumer demand. :

while there are'some. prov:Lsmns rnade for small business . in the

. current draft of regulations, with expensive well drilling and soph-

isticated technology mandated for everyone with groundwater above

7 100-Feet (that's 40 percent of the state) we still face won¥toring =

- reguirements totaling as much as $15,000 or more. We are able to
meet the stringent regulation levels set for inventory reconcilia—

. tion and feel the standard set in the law will be met by use of that
single monitoring method. The'level of hazard posed by my tank does
not warrant the intensive measures designed to meet large tanks pump-
ing thousands of gallons. Detailed téchnological standards also
threaten to subject small business to the equlpmem_/lnstallatlon
victimization suffered in the Vapor-recovery mandate.. :

i
Y

We feel the State Water Resources Control Board members are

¢ being forced to push through regulations which do not .satisfy them

_or the hundreds of private enterprise people who have been at each
hearing because of the Dec. 31 deadline for implementation.

(n

N

i

Lk e b g i
S TR




T

' . 'y
(2)

" We urge you to spesk for small business and inform the Bodrd

of your support for use of inventory reconciliation as the. sole e
-monitoring method for tanks of 4,000 galleons or less with annuak
" volumes of 20,000 gallons or less. &nd we ask you to give hichest

priority to legislative action to afford the Board more t_u*e to in—
sure that we receive good, workable regulations..

We very much recognize our respons;blllty for ronltoz::mg oL
underground tanks and bave a great personal stake in assuring thée
integrity of the state's groundwater. %e ask only for a cooperative -
and judicious framework by which to proceed. We hope you can and .
will lend your support for small business.

‘Thank you, - _ B L

o,

Brett Fox

BF/x1b



. T Tatoy e &t
~ Memorandum #’2/?. Tpr o869 ﬁS

Tt

Executive Director Executive Officer

; | Crppn 151989
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD o CENTRAL VALLEY REGION

3201 3 Street Sacramento, California 95816 Phone: 445-0270

TO: Michael A. Campos From: William H. Crooks daz)ai@.— EMQQ;L

SHRCB

T o0Cc.
DATE: 14 January 1985 _ - SIGNATURE: (l) d\\' M ‘

susdECT: ADGPTION OF REGULATIONS GOVERKING UNDERGROUND STORAGE GF HAZARDOUS
' "SUBSTANCES

We support the above proposed regulations and changes in Subchapter 16 of the
Administrative Code. Their adoption on 18 January will allow those charged
with their implementation to move forward effectively.

R ad <
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January 11,.1985"

Richard Katz, Assemwblyman - - .
9140 Van Nuys Boulevard #109- D R .

‘Panorama. City, California 91402 e

Dear Assemblyman. Katz: _ e L ; :: ‘ L

We have recently become aware of State regulations congernlng “Under~

w&orage Containers of Toxic Hazardous Materzals.n .
By local government estimates, we alone have a minimum - of ‘some: two.
hundred Santa Monica businesses directly affected by this measure and’
state agencies advise us that costs to meet storage containex/ ‘
administration fees will exceed $4,000-$6,000 per tank and/or business.
An extreme economic hardsh:l.p on small businesses im particular.

business and the small business owner...the backbone of our society.

Because of this, we wish to request your support for the State Water'
Respurces Control Board ‘recommendation that the'business community be
assisted through the economic crisis/fiscal impact. of this regulation

by supporting a compliance~time extension of at least -one year from the.

initial deadline of July, 1985. The business community: thanks you for:
your consideratien. _ s '

JJ:ja

Jon Jalili, City Manager, Santa Monica .

Stan Scholl, Director, General Services, Santa ‘Monica

Martin Gottlieb, President, Santa Monica Chamber of Commerce
Tom Nitti, Chairman, Santa Monica Legislative Committee:
Walter McHendry, Chairman, Santa Monica Industrial Committee -

Servmm the Santa Momca Bav Area ] 1 460 Fourth Street Sanm Monics (‘amnmm On4nt @ 917 2a1.Q’97

‘We understand that -you too have great concern for the survival of small .
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ACCRLTNTED

January 11, 19851h§ w7

'

The Honorable Byron Sher, Assemblyman

- 785 C Castro Street - L ' .
Mountain View, California 94041 ’ ’ -

Dear Aésemblyman Sherf

We have- reeently become aware'of State regulatlens concerulng "Under*'

ground Storage Containers of Toxic Hazardous Materlals

By local government estimates, we alone have a wminimum of some two
hundred Santa Monica. businesses directly -affected by this-measure and

state agencies advise us that costs to meet storage container/

administration fees will exceed $4,000-5$6,000 per tank and/or business..

An extreme economic hardship on small bu51nesses in particular.

We understand that you too have.great concern fbr tha surv1val of small
business and the small business owner...the backbone of our society.
‘Because of this, we wish to request your support. for the State Hater
Resources Contral Board recommendation that the business community be -
assisted through the economic crisis/fiscal impact of this regulation
by supporting a compliance-~time extenslon of at least one year from the

initial deadline of July, 1985 The bu51ness communlty thanks you for

your comnsideration.

JJ:ja

ccs

Jon Jallll, City Manager, Santa Mo ;
Stan Scholl, Director, General Sexrvices, Santa.Monlca

Martin Gottlieb, President, Santa Monica Chamber of Commerce
Tom Nittdi, Chairman, Santa Monica Legislative Committee
Walter McHendry, Chairman, Santa Monica Industrial Committee
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MARRAN COMPANY |

20621 REEF LANE | . 714-962-5025
HUNTINGTON BEACH, CA 92646 L

May 20, 1985

David Holtry o
Division of Water Quality ) , .
State Water Resources @ontrol Board '

P.0. Box 100

Sacramento, CA 95801-~0100

Ref: Section 2621
Gentlemen:
Due to the geographic remoteness of the listed
: nationally recognized independent testing organizations,
please include one from California that has National
‘D stature i.e.
The Los Aﬁgeles City

Department of Building & Safety "
Electrical Testing ILaboratory

Very Truly Yours,

Randy Hurst
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May 20, 1985
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0 David Holtry
Division of Water Quality
State Water Resources Gontrol Board

P.0. BOX 100
Sacramento, CA  95801-0100

Dear Mr. Holtry:

1 am writing to you about the changes in the—underground storage
tank regulations.

My remarks are in regards to Section 2645 (J). B

I am sure that any relaxation of the methods mandated for the
detection of leaking material will lead to the lack of detection

of any substances in some cases.

As an example, I talked to a man two days ago that intends to buy
a portable Gas Chromatagraph so he could do feild analysis by
sticking probes into the ground. There is no analyses that he
could do that is even a quarter as sensitive as an EPA metheod.
When I asked him about sensistivity of his equlpment he
explained to me that if the leak was big enough, he' d probably

‘) catch it.

EPA Method 602 is the most common method for detection of
gasoline in soil or water. The method requires purge and trap and
certain other detectors that are not portable. These features

with a GC generate data in the parts per billion range. The
portable units as well as methods known as liquid/liquid methods

are not reliable even down to parts per million and then it's a
judgedment call,

The difference in the detection levels could make the difference
between catching a small leak and larger one. - -

So, 1T urge the Board not allow any striking of the words "EPA
approved methods or" '"methods of"  '"presion and accuracy that

are".

The OAL must be made to understand that EPA methods are the
accthed, most accurate ways to acheive data worth having, and
that's what we are all looking for, right? The law_has come this
far why make the results invalid by using second rate data.

Sincerely, -Received DTT
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